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1 INTRODUCTION

This study addresses the hydrologic impacts associated with the proposed development of
Tentative Tract 17423 (project), located in the City of Costa Mesa, California. The City of Costa
Mesais located in the County of Orange; refer to Exhibit 1: Regional Vicinity Map. The project
siteis at 2626 Harbor Boulevard at the corner for Harbor Boulevard and Merrimac Way; refer to
Exhibit 2: Local Vicinity Map.

The project consists of the construction of thirty-three (33) residential lots, one (1) private strest,
and seven (7) open space lots on approximately 3.71-acres.

This report is a technical engineering study/evaluation to be used soldy to support the
environmental document for the project on issues reated to drainage, and surface hydrology. The
level of analysis prepared is compatible with the level of planning information available.

All assessments and technical analysis in this report are in compliance with the local drainage
policies and requirements for the City of Costa Mesa, Orange County, and the California
Environmental Quality Act (CEQA) of 1970, as amended. The hydrology analysis has been
prepared at a preliminary engineering level based upon the details of the available information for
an environmental document.

1.1  History/Background

The project siteis located in a highly urbanized coastal plain of Orange County. Thesiteis south
of the Santa Ana River, and is located within the Santa Ana Delhi Watershed which s tributary to
the Upper Newport Bay.

1.2 Definition of Level of Significance

The purpose of this technical evaluation is to determine the impact of the proposed residential
development on hydrology, and floodplains within the study area. Should the analysis determine
that the proposed project significantly impacts the drainage patterns, hydrology, or floodplains,
appropriate mitigation will be identified to minimize the project impacts to less than significant
levels.

1.2.1 Flood Control Criteria

Federal, state, and local drainage laws and regulations govern the evaluation of impacts to surface
water drainage. For this evaluation, impacts to surface water drainage would be considered
significant if the project alters the drainage patterns of the site, resulting in substantial erosion,
siltation, or increased run-off that would result in increased flooding in downstream facilities.

June 2010 RBF Consulting
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Exhibit 1: Regional Vicinity Map
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Exhibit 2: Local Vicinity Map
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2 EXISTING CONDITION

This section is divided into three sub-sections: 1) existing land use; 2) hydrology; and 3)
floodplains. Each sub-section describes different aspects of the existing condition of the project
site.

2.1 Existing Land Use

The project site was formerly a Lincoln Mercury car dealership. Two vacant structures associated
with the previous auto dealership are located on the project site. The site is comprised entirely of
impervious surfaces primarily associated with the former dealership’s parking lot. The project site
islargdy void of vegetation with the exception of afew ornamental trees along the Harbor
Boulevard frontage and along the project site’s western boundary.

Commercial uses (car dealerships) and a two-story multi-family housing development are located
along the project site’s northern boundary. Car ports and associated parking from these uses
immediately abut the project. East of the project site is athree-story multi-family residential use.
The development and associated surface parking, including carports, immediately abut the
project.

Merrimac Way borders the project site to the immediate south. Beyond Merrimac Way is an auto
dealership with associated mechanics facilities and surface parking. Multi-family residential uses
with associated surface parking are also located to the south beyond Merrimac Way. Harbor
Boulevard bounds the project site to the west. Beyond Harbor Boulevard is a multi-family
residential development as well as Local Business (C1) uses.

For the existing hydrology condition analysis, the project site was considered commercial land
use with a percent impervious of 90%.

2.2 Hydrology

This sub-section describes the existing condition technical analysis. The sub-section is broken
into two parts: Watershed Description and Analysis and Results.

2.2.1 Watershed Description

The existing watershed is broken up into two sub-watersheds: the area draining to Harbor
Boulevard and the area draining to Merimac Way, refer to Exhibit 3: Existing Conditions
Hydrology Map. The runoff tributary to Harbor Boulevard (Watershed B) sheet flows from the
parking lot to a driveway which outlets the flow onto Harbor Boulevard which eventually makes
its way northeastword to FO3 (Paularino Channel) which is eventually tributary to the Santa Ana
Delhi Channel.

The runoff tributary to Merrimac sheet flows into a ribbon gutter, which eventually discharges to
Merrimac Way through a driveway. The flow then continues eastward on Merrimac Way until it
enters a catch basin which is tributary to an existing 4.5’Hx8’W RCB. The RCB is eventually
tributary to EO3 upstream of Pinecreek Drive.

June 2010 RBF Consulting
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Exhibit 3: Existing Hydrology Map
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2.2.2 Analysis and Results

For this study, the existing site was delineated based on the topography. The areas were
calculated and a rational method hydrology analysis was completed in accordance with Orange
County Hydrology Manual Requirements. See Table 2-1 for Existing Condition Results.

Table 2-1: Existing Condition Hydrology Summary

Total 10-Year Total 25-Year Total 100-Year
Flow Rate Flow Rate Flow Rate Exiting
Sub- Area Exiting the Site  Exiting the Site the Site
Watershed | Node (acres) (cfs) (cfs) (cfs)
A 6 2.67 6.12 7.37 9.53
B 21 1.01 2.78 3.48 4.46

For the water quality Hydrologic Conditions of Concern Analysis, a 2-year storm was analyzed
for runoff flowrate, volume and time of concentration for the overall site.

Table 2-2: Existing Condition 2-Year Analysis Summary
Flowrate (cfs) Volume (Acre-feet) Time of Concentration
(Minutes)
4.82 0.45 11.72

2.3 Floodplains

The published Flood Insurance Rate Maps (FIRMs) for the project site are included on
Community Panel No. 06059C0266J. Refer to Exhibit 4: FEMA FIRM Map, for a location of
mapped floodplains. The project is located within the FEMA Zone X (Other Flood Areas)
designation. FEMA Flood Zone X (Other Flood Areas) designated areas are outside of the 0.2%
annual chance floodplain. FEMA Flood Zone X is a moderate to low risk flooding area where
flood insuranceis available to property owners but not required.

June 2010 RBF Consulting
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Exhibit 4: FEMA FIRM Map
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3 PROPOSED CONDITIONS

This section describes the proposed condition technical analysis. The section is broken into three
sub-sections: 1) proposed land use; 2) hydrology; and 3) floodplains. Each sub-section describes
different aspects of the proposed condition.

3.1 Proposed Land Use

For the proposed condition, the project site was considered one land use: 8-10 dwelling units per
acres. The percent impervious for each land use was per the County of Los Orange Hydrology
Manual; refer to Exhibit 5: Proposed Conditions Hydrology Map and Table 3-1: Proposed Land
Use Summary.

Table 3-1: Proposed Land Use Summary

Total Area
Sub- %
Watershed | Node | (ac) | Impervious
C 50 3.6 60%

3.2 Hydrology
This sub-section is divided into two parts: 1) Watershed Description and 2) Analysis and Results.

3.2.1 Watershed Description

The proposed watershed is one Sub-watershed that is tributary to a new proposed storm drain
pipe that will connect the new onsite storm drain directly to the existing 4.5’Hx8’W box under
Merrimac Way (existing discharge point of Existing Condition Watershed A). The watershed
tributary to the existing 4.5’Hx8”W box has increased slightly due to the combination of the
existing Watershed A and B in the proposed condition (Watershed C). However, the percent
impervious has been reduced from 90% to 60%.

The onsite storm drain consists of gutters, catch basins and storm drain to capture the
development flow and direct it to the new storm drain extension in Merrimac Way.

June 2010 RBF Consulting
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Exhibit 5: Proposed Condition Hydrology Map
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3.2.2 Analysis and Results

A proposed conditions hydrology analysis was completed for the 10-, 25-, and 100-year storms
for comparison against existing conditions. The proposed condition hydrology was calculated
using the Orange County Rational Method Hydrology; refer to Table 3-2: Proposed Hydrology
Analysis Summary.

Table 3-2: Proposed Hydrology Analysis Summary

Total 10-year Total 25-year | Total 100-year
Sub- Area Flow Rate Flow Rate Flowrate
Watershed Node (acres) (cfs) (cfs) (cfs)
C 50 3.60 8.16 9.83 12.68

For the water quality Hydrologic Conditions of Concern Analysis, a 2-year storm was analyzed
for runoff flowrate, volume and time of concentration for the overall site.

Table 3-1: Proposed Condition 2-Year Analysis Summary
Flowrate (cfs) | Volume (Acre-feet) Time of Concentration
(Minutes)

4.34 0.27 12.53

3.3 Floodplains

Since the project area is in a Zone X floodplain, which is not a special flood hazard area, no
changes to the floodplain will occur as part of the proposed project.

June 2010 RBF Consulting
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4 IMPACTS

This section describes the proposed condition impact to the watershed. The section is broken into
four sub-sections: 1) drainage; 2) hydrology: and 3) floodplains. Each sub-section describes the
different impacts caused by the proposed condition.

4.1 Drainage

The proposed project would alter drainage patterns due to on-site grading; refer to Table 4-1:
Comparison of Drainage Area | mpacts.

Table 4-1: Comparison of Drainage Area Impacts

Sub- Existing Conditions Proposed Conditions Comparison
Watershed Area % Area % A Area A
(ac) Impervious (ac) Impervious (ac) %Impervious
AlIC 2.67 90 3.68 60 1.07 -30%
B 1.01 90 0 0 -1.07

4.2 Hydrology

Theresults of the impact analysis show that the change in drainage patterns onsite have caused a
minor increase in flow to the proposed storm drain in Merrimac. However, overall the flow from
the site is decreased to the Paularino Channel. Table 4-2: Comparison of Hydrology shows the
results.

Table 4-2: Comparison Hydrology

Sub- 10-Year Storm 25-Year Storm 100-Year Storm
Watershed | Existing | Proposed | A Existing | Proposed | A Existing | Proposed | A
Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
A/C 6.12 8.16 +2.04 7.37 9.83 +2.46 9.53 12.68 +3.15
B 2.78 0 -2.78 3.48 0 -3.46 4.46 0 -4.46
Total 8.90 8.16 -0.74 10.85 9.83 -1.0 13.99 12.68 -1.31

Theresults of the 2-year impact analysis show decreases in flowrate and volume, with an increase
in Time of Concentration. The proposed land use would bring the hydrology of the 3.68 acres
closer to anatural condition dueto theincreasein pervious area. The impacts of this change on
the Santa Ana Delhi will be negligible as the project only represents 0.033% (3.68/11,071 acres)
of the watershed.

Table 4-3: 2-year Comparison Hydrology

Parameter Existing Proposed A
Flowrate (cfs) 4.82 4.34 -0.48
Volume (acre-feet) 0.45 0.27 -.0.18
Time of Concentration (min) 11.72 12.53 +0.81
June 2010 RBF Consulting
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4.3 Floodplains

There are no mapped special flood hazard areas on-site; therefore, there is no impact.

June 2010 RBF Consulting
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5 PROPOSED MITIGATION

This section describes the mitigation measures required to prevent the proposed project impacts
to the watershed. The section is broken into four sub-sections: 1) drainage; 2) hydrology; and 3)
floodplains.

5.1 Drainage

Mitigation measures for drainage are listed below:

o Prepareadeailed hydrology study to accuratdly identify project impacts.

e A new storm drain between the project site and the existing 4.5’H x8W RCB shall be
analyzed, designed and constructed.

o All storm drain facilities shall be designed for 25-year storm event protection.

o All stormdrain in public right-of-way shall be a minimum of 24 inches by City of Costa
Mesa requirements and will be designed in accordance with the Orange County L ocal
Drainage Manual including a minimum spacing between manholes of 300 feet.

Completion of these drainage mitigation measures would reduce impacts to a less than significant
level.

5.2 Hydrology

Refer to mitigation measures outlinesin Section 5.1. Completion of these mitigation measures
would reduce flooding impacts to less than significant level.

5.3 Floodplain
No mitigation is required.

June 2010 RBF Consulting
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APPENDIX A: EXISTING CONDITION 10-, 25- AND 100-YEAR ANALYSIS
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CHANNEL FLOW THRU SUBAREA(CFS) = 2.95
FLOW VELOCITY (FEET/SEC) = 2.32 FLOW DEPTH(FEET) = 0.46
TRAVEL TIME(MIN.) = 0.50 Tc(MIN.) = 8.40

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 320.00 FEET.

ook K ok ok K ok ok ek ok ok kR ok K ok K kK ok ok ok Rk ok ok R ok ok sk ke ek ok ke ok ok R ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

MAINLINE Tc(MIN) = 8.40

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.044

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.51 0.20 0.10 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.51 SUBAREA RUNOFF (CFS) = 1.39

EFFECTIVE AREA(ACRES) = 1.56  AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.56 PEAK FLOW RATE(CFS) = 4.25
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 68.56

DOWNSTREAM NODE ELEVATION(FEET) = 67.75

CHANNEL LENGTH THRU SUBAREA(FEET) =  110.00

"y GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.250

PAVEMENT LIP(FEET) = 0.375 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000

MAXIMUM DEPTH(FEET) = 0.70

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.966

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5CS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.36 0.20 0.10 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.72

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) =  4.58

AVERAGE FLOW DEPTH(FEET) = 0.62  FLOOD WIDTH(FEET) = 3.00

"y* GUTTER FLOW TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 8.80

SUBAREA AREA(ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 0.95

EFFECTIVE AREA(ACRES) = 1.92 AREA-AVERAGED Fm(INCH/HR) =  0.02

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap =  0.10

TOTAL AREA(ACRES) = 1.92 PEAK FLOW RATE(CFS) = 5.09

NOTE: TRAVEL TIME ESTIMATES BASED ON NORMAL
DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP]

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.62 FLOOD WIDTH (FEET) = 3.00

FLOW VELOCITY(FEET/SEC.) = 4.58 DEPTH*VELOCITY (FT*FT/SEC) = 2.86
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 430.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<
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UPSTREAM ELEVATION (FEET) = 67.75 DOWNSTREAM ELEVATION (FEET
STREET LENGTH (FEET) = 195.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.54
HALFSTREET FLOOD WIDTH(FEET) = 19.12
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.33
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.72
STREET FLOW TRAVEL TIME (MIN.) = 2.45 Tc{(MIN.) = 11.25
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.565
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL
COMMERCIAL D 0.01 0.20 0.10
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0
EFFECTIVE AREA(ACRES) = 1.93 AREA-AVERAGED Fm(INCH/HR)
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.93 PEAK FLOW RATE(CFS) =

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.54  HALFSTREET FLOOD WIDTH(FEET) = 19.12
FLOW VELOCITY (FEET/SEC.) = 1.32 DEPTH*VELOCITY (FT*FT/SEC.)
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 62
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FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE =

) = 67.44

) = 0.0150
.0199

10

scs
) CN
75

= 0.72
5.00 FEET.

kK ok ok Kok K ok kK Ok K
81

MAINLINE Tc(MIN) = 11.25
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.565
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.74 0.20 0.10 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.74 SUBAREA RUNOFF (CFS) = 1.70
EFFECTIVE AREA(ACRES) = 2.67 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 2.67 PEAK FLOW RATE(CFS) = 6.12
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.67 TC(MIN.) = 11.25

EFFECTIVE AREA(ACRES) = 2.67 AREA-AVERAGED Fm(INCH/HR)= 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

PEAK FLOW RATE (CFS) = 6.12
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Date: 06/09/11 File name: EX-A-25.RES Page 3 Date: 06/09/11 File name: EX-A-25.RES Page 4
CHANNEL FLOW THRU SUBAREA(CFS) = 3.52 ============ ] EEmEssEsssssSssssssssssse=ooos
FLOW VELOCITY (FEET/SEC) = 2.43 FLOW DEPTH (FEET) = 0.49 UPSTREAM ELEVATION(FEET) = 67.75 DOWNSTREAM ELEVATION (FEET) = 67.44
TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 8.37 STREET LENGTH (FEET) = 195.00 CURB HEIGHT (INCHES) = 8.0
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 320.00 FEET. STREET HALFWIDTH(FEET) = 30.00

dAhkkkhkkhkk kA ke kA A XA A KA KKK A KA RKK KA R kk Ak hk kA hhkkkkkhkk ok kkkkkkk ok khkkkkhhhkkkkkhk DISTANCE FRCM CROWN TO CROSSFALL OmﬂgmmwmyNAm,mmuﬂv - 10.00
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81 INSIDE STREET CROSSFALL(DECIMAL) = 0.020
nnnnnnnnnnnnnnnnnnnnnnnnnnn R i e OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
B T T e e L E LTt m==s=zzmoooss SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
MAINLINE Tc(MIN) = 8.37 STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.631 Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
SUBAREA LOSS RATE DATA(AMC II): Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.10
COMMERCIAL D 0.51 0.20 0.10 75 STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 STREET FLOW DEPTH(FEET) = 0.57
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10 HALFSTREET FLOOD WIDTH (FEET) = 20.51
SUBAREA AREA (ACRES) = 0.51 SUBAREA RUNOFF (CFS) = 1.66 AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.39
EFFECTIVE AREA (ACRES) = 1.56 AREA-AVERAGED Fm(INCH/HR) = 0.02 PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.79
AREA-AVERAGED MGAHZOm\mmV = 0.20 AREA-AVERAGED Ap = 0.10 STREET FLOW TRAVEL TIME (MIN.) = 2.34 Tc(MIN.) = 11.12
TOTAL AREA (ACRES) = 1.56 PEAK FLOW RATE (CFS) = 5.07 * 25 YEBR RAINFALL INTENSITY (INCH/HR) = 3.086
SUBAREA LOSS RATE DATA(AMC 1II):
g g Kk ok ok e ke ok ok ok Kk ok ke k k K K ok Kk k ok ok ke ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok e e ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok e ek ok DEVELOPMENT .H.<ﬁm\ SCS SOIL AREA M.Mu y@ SCS
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 91 LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| COMMERCIAL D 0.01 0.20 0.10 75
>>>>>COMPUTE "V" GUTITER FLOW TRAVEL TIME THRU SUBAREA<<<<< SUBAREA AVERAGE PERVIOUS LOSS RATE, MUAHZOm\mNV = 0.20
EEEEEEssSESsssssssssomsooos mmmme= EEmzmzm=zz==== SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
UPSTREAM NODE ELEVATION(FEET) = 68.56 SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.03
DOWNSTREAM NODE ELEVATION (FEET) = 67.75 EFFECTIVE AREA(ACRES) = 1.93 AREA-AVERAGED Fm(INCH/HR) = 0.02
CHANNEL LENGTH THRU SUBAREA (FEET) = 110.00 AREA-AVERAGED MGAHZOE\IwV = 0.20 AREA-AVERAGED Ap = 0.10
"y GUTTER WIDTH (FEET) = 3.00 GUTTER HIKE(FEET) = 0.250 TOTAL AREA (ACRES) = 1.93 PEAK FLOW RATE (CFS) = 6.08
PAVEMENT LIP(FEET) = 0.375 MANNING'S N = .0150 NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH (FEET) = 0.70 END OF SUBAREA STREET FLOW HYDRAULICS:
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.540 DEPTH(FEET) = 0.57 HALFSTREET FLOOD WIDTH(FEET) = 20.51
SUBAREA LOSS RATE DATA(AMC II): FLOW VELOCITY (FEET/SEC.) = 1.38 DEPTH*VELOCITY (FT*FT/SEC.) = 0.79
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 625.00 FEET.
LAND USE GROUP {ACRES) (INCH/HR) {DECIMAL) CN
COMMERCIAL D 0.36 0.20 0.10 75 KA KA A AIKKIIAKKA KA AR A A AT AR Ak hkkkkkkkkkkkkk ko hhkhkhhhhkkhhkk ok hhkhkhkhkhhhkhkhkx
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10 s s s o s e o o o o T N TS S S S sssssssmmmoooos
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.64 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.58 ===== == —=szmeossscosss===s=======
AVERAGE FLOW DEPTH (FEET) = 0.62 FLOOD WIDTH (FEET) = 3.00 MAINLINE Tc(MIN) = 11.12
"y" GUTTER FLOW TRAVEL TIME(MIN.) = 0.40 Tc{(MIN.) = 8.77 * 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.086
SUBAREA AREA(ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 1.14 SUBAREA LOSS RATE DATA(AMC 1II):
EFFECTIVE AREA(ACRES) = 1.92 AREA-AVERAGED Fm(INCH/HR) = 0.02 DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap Sle)
AREA-AVERAGED M@AHZOm\mNV = 0.20 AREA-AVERAGED Ap = 0.10 LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
TOTAL AREA (ACRES) = 1.92 PEAK FLOW RATE (CFS) = 6.08 COMMERCIAL D 0.74 0.20 0.10 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
NOTE:TRAVEL TIME ESTIMATES BASED ON NORMAL SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] SUBAREA AREA (ACRES) = 0.74 SUBAREA RUNOFF (CFS) = 2.04
EFFECTIVE AREA(ACRES) = 2.67 AREA-AVERAGED Fm(INCH/HR) = 0.02
END OF SUBAREA "V" GUTTER HYDRAULICS: AREA-~AVERAGED MGAHZOE\mﬂv = 0.20 AREA-~AVERAGED Ap = 0.10
DEPTH (FEET) = 0.62 FLOOD WIDTH (FEET) = 3.00 TOTAL AREA (ACRES) = 2.67 PEAK FLOW RATE(CFS) = 7.37
FLOW VELOCITY (FEET/SEC.) = 4.58 DEPTH*VELOCITY (FT*FT/SEC) = 2.86 EEEsooomEESsssmmmmm s =E==zzsssssszzsns
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 430.00 FEET. END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.67 TC(MIN.) = 11.12
kkkkhkkkk kA A KK KKK A I KRR A I A I AR AR AT AR KRR AR I I AR A A A A ARk kkkkkk ke k ko kkk kX x k% EFFECTIVE %mbAbnmmmv = 2.67 AREA-AVERAGED WBAHZﬂm\mWVH 0.02
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62 . AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
ot T M S e e PEAK FLOW RATE (CFS) = 7.37
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< B Y SR LR e Tt ===
>>>>> (STREET TABLE SECTION # 1 USED) <<<<< == PR EEEL L ===
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ALLOWABLE DEPTH) .
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

CHANNEL FLOW THRU SUBAREA (CFS) = 4.50
FLOW VELOCITY (FEET/SEC) = 3.00 FLOW DEPTH(FEET) = 0.50
TRAVEL TIME(MIN.) = 0.39 Tc(MIN.) = 8.28

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 320.00 FEET.

R T R s R s R R R s R TR s T Y

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

MAINLINE Tc(MIN) = 8.28

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.668

SUBAREA LOSS RATE DATA(AMC II)

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.51 0.20 0.10 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 0.51 SUBAREA RUNOFF (CFS) = 2.13

EFFECTIVE AREA(ACRES) = 1.56 AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.56 PEAK FLOW RATE (CFS) = €.53
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FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 91

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION (FEET) = 68.56
DOWNSTREAM NODE ELEVATION (FEET) = 67.75

CHANNEL LENGTH THRU SUBAREA(FEET) = 110.00

"V" GUTTER WIDTH (FEET) = 3.00 GUTTER HIKE(FEET) = 0.250
PAVEMENT LIP(FEET) = 0.375 MANNING'S N = .0150

PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH(FEET) = 0.70

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.551

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.36 0.20 0.10 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.26

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.62
AVERAGE FLOW DEPTH(FEET) = 0.64  FLOOD WIDTH(FEET) = 6.16
"V* GUTTER FLOW TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 8.68
SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 1.47
EFFECTIVE AREA(ACRES) = 1.92 AREA-AVERAGED Fm(INCH/HR) =  0.02
AREA-AVERAGED Fp (INCH/HR) =  0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.92 PEAK FLOW RATE(CFS) = 7.83

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH (FEET) = 0.66 FLOOD WIDTH(FEET) = 10.38

FLOW VELOCITY(FEET/SEC.) = 4.48 DEPTH*VELOCITY (FT*FT/SEC) = 2.97
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 430.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 67.75 DOWNSTREAM ELEVATION(FEET) = 67.44
STREET LENGTH (FEET) = 195.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.61
HALFSTREET FLOOD WIDTH(FEET) =  22.62
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.48
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.90
STREET FLOW TRAVEL TIME(MIN.) = 2.20 Tc(MIN.) = 10.88
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.985
SUBAREA LOSS RATE DATA({AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.01 0.20 0.10 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA(ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.04
EFFECTIVE AREA(ACRES) = 1.93 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.93 PEAK FLOW RATE (CFS) = 7.83
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.61 HALFSTREET FLOOD WIDTH(FEET) = 22.62

FLOW VELOCITY(FEET/SEC.) = 1.48 DEPTH*VELOCITY (FT*FT/SEC.) = 0.90
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 625.00 FEET.
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FLOW PROCESS FROM NODE €.00 TO NODE 6.00 IS CODE = 81

MAINLINE Tc(MIN) = 10.88

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.985

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.74 0.20 0.10 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA(ACRES) = 0.74 SUBAREA RUNOFF (CFS) = 2.64

EFFECTIVE AREA(ACRES) = 2.67  AREA-AVERAGED Fm(INCH/HR) = 0.02

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 2.67 PEAK FLOW RATE (CFS) = 9.53

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2,67 TC(MIN.) = 10.88
EFFECTIVE AREA(ACRES) = 2.67 AREA-AVERAGED Fm(INCH/HR)= 0.02
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 253.00

ELEVATION DATA: UPSTREAM(FEET) = 70.00 DOWNSTREAM (FEET) = 68.18

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]*%0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.178

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.891

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.39 0.20 0.40 75 9.18

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 0.99

TOTAL AREA(ACRES) = 0.39 PEAK FLOW RATE (CFS) = 0.99

kR R KKK KA A I AR kA ARk Ak R R R kR kAR AR AR ARk Rk Ak Rk k ko k ok ok k A Ak ok dh ok k Kok ek ok ko

FLOW PROCESS FROM NODE 6.00 TO NODE 10.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.18 DOWNSTREAM ELEVATION (FEET) = 67.90
STREET LENGTH (FEET) = 112.00 CURB HEIGHT (INCHES) = 4.8

STREET HALFWIDTH (FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL{(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.20
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 10.20
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.09
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.32
STREET FLOW TRAVEL TIME(MIN.) = 1.71 Tc(MIN.) = 10.88
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.613
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.19 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.19 SUBAREA RUNOFF (CFS) = 0.43
EFFECTIVE AREA(ACRES) = 0.58 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.58 PEAK FLOW RATE(CFS) = 1.32

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.30 HALFSTREET FLOOD SHUHEAmMMHV = 10.59

FLOW VELOCITY(FEET/SEC.) = 1.12 DEPTH*VELOCITY (FT*FT/SEC.) = 0.34
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 10.88
RAINFALL INTENSITY(INCH/HR) = 2.61
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.40
EFFECTIVE STREAM AREA (ACRES) = 0.58
TOTAL STREAM AREA (ACRES) = 0.58
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.32
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.04 11.51 2.530 0.20( 0.08) 0.40 0.5 1.00
2 1.32 10.88 2.613 0.20( 0.08) 0.40 0.6 5.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 2.34 10.88 2.613 0.20( 0.08) 0.40 1.0 5.00
2 2.32 11.51 2.530 0.20( 0.08) 0.40 1.0 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 2.34 Tc (MIN.) = 10.88
EFFECTIVE AREA(ACRES) = 1.02 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 1.05
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.

DR R R R R

FLOW PROCESS FROM NODE 10.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 67.60
FLOW LENGTH (FEET) = 32.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.58

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.34

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 11.00

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.00

RAINFALL INTENSITY(INCH/HR) = 2.60

AREA-AVERAGED Fm(INCH/HR) = 0.08
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.71
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.27
HALFSTREET FLOOD WIDTH(FEET) = 8.77
AVERAGE FLOW VELOCITY (FEET/SEC.) = 0.85
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.23
STREET FLOW TRAVEL TIME (MIN.) = 1.53 Tc(MIN.) = 10.17
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.708
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.11 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.26
EFFECTIVE AREA(ACRES) = 0.33 AREA-AVERAGED Fm{INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.33 PEAK FLOW RATE (CFS) = 0.78

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 9.12

FLOW VELOCITY(FEET/SEC.) = 0.87 DEPTH*VELOCITY (FT*FT/SEC.) = 0.24
LONGEST FLOWPATH FROM NODE 25.00 TO NODE 20.00 = 263.00 FEET.

R T R T e

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 10.17

RAINFALL INTENSITY(INCH/HR) = 2.71

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 0.33

TOTAL STREAM AREA (ACRES) = 0.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.78

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.34 11.00 2.598 0.20( 0.08) 0.40 1.0 5.00
1 2.32 11.63 2.515 0.20( 0.08) 0.40 1.0 1.00
2 0.95 10.53 2.660 0.20( 0.08) 0.40 0.4 21.00
3 0.78 10.17 2.708 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fu) Ap Ae HEADWATER

NUMBER {(CFS) (MIN.) (INCH/HR) {INCH/HR) (ACRES) NODE
1 3.97 10.17 2.708 0.20( 0.08) 0.40 1.7 25.00
2 4.01 10.53 2.660 0.20( 0.08) 0.40 1.7 21.00
3 4.01 11.00 2.598 0.20( 0.08) 0.40 1.8 5.00
4 3.94 11.63 2.515 0.20( 0.08) 0.40 1.8 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4.01 Tc(MIN.) = 11.00

Date: 06/06/11 File name: PROP-10.RES

page 8

EFFECTIVE AREA(ACRES) = 1.76 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 1.79

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.

Kk K K AR KK Kk K K K K K K Kk Kk R ok ok ok ko ok ok ok ko ko ko ko k ko ok k ko ko kk ok ko Kk Kk k kK ok ok k kK ok ko kK
FLOW PROCESS FROM NODE 20.00 TO NODE 30.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 66.80
FLOW LENGTH (FEET) = 110.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.45

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.01

PIPE TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 11.34

LONGEST FLOWPATH FROM NODE 5.00 TC NODE 30.00 = 507.00 FEET.

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ke ok ok ok Sk ok ok ok sk ok sk ok ok ko ke ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok K ok ok k

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 10
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FLOW PROCESS FROM NODE 21.00 TO NODE 31.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 186.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM(FEET) = 68.39

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.765

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.972

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.22 0.20 0.40 75 8.77

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 0.57

TOTAL AREA(ACRES) = 0.22  PEAK FLOW RATE(CFS) = 0.57

ok 3k ok K ok K ok kK ok K kK kK ek ok K ok ok ok ok ok ok ok ok K ok ok ok ok K ok R ok K ok ok sk ok ke ok ok ok ok ok ok ok ok ok ok e ok ok ok ok ok ke ok ok ok ke ok ke

FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 68.39 DOWNSTREAM ELEVATION (FEET) = 67.80
STREET LENGTH (FEET) = 140.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
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** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 0.99 10.68 2.641 0.20( 0.08) 0.40 0.4 21.00
2 0.79 9.57 2.815 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 1.74 9.57 2.815 0.20( 0.08) 0.40 0.7 25.00
2 1.73 10.68 2.641 0.20( 0.08) 0.40 0.8 21.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 1.74 Tc (MIN.) = 9.57

EFFECTIVE AREA (ACRES) = 0.71 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 0.75

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 32.00 = 326.00 FEET.
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FLOW PROCESS FROM NODE 32.00 TO NODE 30.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.80 DOWNSTREAM (FEET) = 66.80
FLOW LENGTH (FEET) = 10.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.74

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.74

PIPE TRAVEL TIME(MIN.) = 0.02 TC(MIN.) = 9.58

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 11

**% MATN STREAM CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.74 9.58 2.812 0.20( 0.08) 0.40 0.7 25.00
2 1.73 10.69 2.638 0.20( 0.08) 0.40 0.8 21.00

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.97 10.51 2.663 0.20( 0.08) 0.40 1.7 25.00
2 4.01 10.87 2.616 0.20( 0.08) 0.40 1.7 21.00
3 4.01 11.34 2.553 0.20( 0.08) 0.40 1.8 5.00
4 3.94 11.97 2.470 0.20( 0.08) 0.40 1.8 1.00
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc  Intensity  Fp(Fm) Ap BRe HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.57 9.58 2.812 0.20( 0.08) 0.40 2.2 25.00
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2 5.70 10.51 2.663 0.20( 0.08) 0.40 2.4 25.00
3 5.72 10.69%9 2.638 0.20{( 0.08) 0.40 2.4 21.00
4 5.72 10.87 2.616 0.20( 0.08) 0.40 2.5 21.00
5 5.68 11.34 2.553 0.20( 0.08) 0.40 2.5 5.00
6 5.55 11.97 2.470 0.20( 0.08) 0.40 2.5 1.00
TOTAL AREA(ACRES) = 2.54
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 5.72 Tc(MIN.) = 10.866
EFFECTIVE AREA (ACRES) = 2.47 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 2.54
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 12
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FLOW PROCESS FROM NODE 30.00 TO NODE 40.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 66.80 DOWNSTREAM(FEET) = 66.60
FLOW LENGTH{FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.10

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.72

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 10.96

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.96

RAINFALL INTENSITY (INCH/HR) = 2.60
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 2.47

TOTAL STREAM AREA (ACRES) = 2.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.72

L
FLOW PROCESS FROM NODE 1.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-~OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH (FEET) = 192.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM(FEET) = 68.53

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.237
* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2,879
SUBAREA Tc AND LOSS RATE DATA(AMC II):
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>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 68.18 DOWNSTREAM ELEVATION (FEET) = 67.50
STREET LENGTH (FEET) = 57.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.13
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.23
HALFSTREET FLOOD WIDTH (FEET) = 7.15
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.98
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.46
STREET FLOW TRAVEL TIME(MIN.) = 0.48 Tc(MIN.) = 9.66
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.797
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.10 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA(ACRES) = 0.10 SUBAREA RUNOFF (CFS) = 0.24
EFFECTIVE AREA(ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 0.50 PEAK FLOW RATE (CFS) = 1.22

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 7.43

FLOW VELOCITY(FEET/SEC.) = 1.99 DEPTH*VELOCITY (FT*FT/SEC.) = 0.48
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 46.00 = 310.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 81

MAINLINE Tc(MIN) = 9.66

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.797

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs
LAND USE GROUP (ACRES) (INCH/HR) {DECIMAL) CN

APARTMENTS D 0.07 0.20 0.20 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20

SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.17

EFFECTIVE AREA(ACRES) = 0.57 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 0.57 PEAK FLOW RATE (CFS) = 1.40
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FLOW PROCESS FROM NODE 46.00 TO NODE 40.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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Page 16

ELEVATION DATA: UPSTREAM(FEET) = 67.50 DOWNSTREAM(FEET) = 66.60
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.41

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.40

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 9.78

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 350.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) =  9.78

RAINFALL INTENSITY(INCH/HR) = 2.77

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.38

EFFECTIVE STREAM AREA(ACRES) = 0.57

TOTAL STREAM AREA(ACRES) = 0.57

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.40

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 5.57 9.68 2.792 0.20( 0.08) 0.40 2.2 25.00
1 5.70 10.61 2.650 0.20( 0.08) 0.40 2.4 25.00
1 5.72 10.79 2.625 0.20( 0.08) 0.40 2.4 21.00
1 5.72 10.96 2.603 0.20( 0.08) 0.40 2.5 21.00
1 5.68 11.44 2.540 0.20( 0.08) 0.40 2.5 5.00
1 5.55 12.07 2.457 0.20( 0.08) 0.40 2.5 1.00
2 1.13 10.98 2.601 0.20( 0.07) 0.37 0.5 1.00
3 1.40 9.78 2.773 0.20( 0.08) 0.38 0.6 5.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.03 9.68 2.792 0.20( 0.08) 0.39 3.2 25.00
2 8.05 9.78 2.773 0.20( 0.08) 0.39 3.3 5.00
3 8.14 10.61 2.650 0.20( 0.08) 0.39 3.5 25.00
4 8.16 10.79 2.625 0.20( 0.08) 0.39 3.5 21.00
5 8.16 10.96 2.603 0.20( 0.08) 0.39 3.5 21.00
6 8.15 10.98 2.601 0.20( 0.08) 0.39 3.5 1.00
7 8.06 11.44 2.540 0.20( 0.08) 0.39 3.6 5.00
8 7.85 12.07 2.457 0.20( 0.08) 0.39 3.6 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 8.16 Tc(MIN.) = 10.79

EFFECTIVE AREA(ACRES) = 3.50 AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39

TOTAL AREA(ACRES) = 3.60

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 50.00 IS CODE = 31
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Date: 06/06/11

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
srmmmszm=zm=sszss=z=== sxmmmmEaEE === [P —

INITIAL SUBAREA FLOW-LENGTH(FEET) = 253.00
ELEVATION DATA: UPSTREAM(FEET) = 70.00 DOWNSTREAM (FEET) = 68.18

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 9.178

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.448

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5CS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.39 0.20 0.40 75 9.18

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 1.18

TOTAL AREA(ACRES) = 0.39  PEAK FLOW RATE(CFS) = 1.18

D L L R R R L T R e T
FLOW PROCESS FROM NODE 6.00 TO NODE 10.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.18 DOWNSTREAM ELEVATION (FEET) = 67.90
STREET LENGTH (FEET) = 112.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL mw>bmmwmwﬁammm+v = 5.00
INSIDE STREET CROSSFALL{DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.44
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) =  10.98
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.14
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.35
STREET FLOW TRAVEL TIME(MIN.) = 1.64 Tc(MIN.) = 10.82
* 25 YEAR RAINFALL INTENSITY({(INCH/HR) = 3.133
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
. LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.19 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.19 SUBAREA RUNOFF (CFS) = 0.52
EFFECTIVE AREA(ACRES) = 0.58 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.58 PEAK FLOW RATE (CFS) = 1.59
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET) = 0.32 HALFSTREET FLOOD WIDTH(FEET) = 11.37
FLOW VELOCITY (FEET/SEC.) = 1.18 DEPTH*VELOCITY (FT*FT/SEC.) = 0.38
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 10.82

RAINFALL INTENSITY (INCH/HR) =  3.13

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA (ACRES) = 0.58

TOTAL STREAM AREA(ACRES) = 0.58

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.59

** CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.25 11.41 3.041 0.20( 0.08) 0.40 0.5 1.00
2 1.59 10.82 3.133 0.20{ 0.08) 0.40 0.6 5.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap RAe HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.82 10.82 3.133 0.20( 0.08) 0.40 1.0 5.00
2 2.80 11.41 3.041 0.20( 0.08) 0.40 1.0 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.82 Tc(MIN.) = 10.82
EFFECTIVE AREA(ACRES) = 1.03  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 1.05
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 =  365.00 FEET.
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FLOW PROCESS FROM NODE 10.00 TO NODE 20.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 67.60
FLOW LENGTH (FEET) = 32.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.83

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.82

PIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.) = 10.93

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.

B R L L L L e

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 10.93

RAINFALL INTENSITY(INCH/HR) = 3.12

AREA-AVERAGED Fm(INCH/HR) = 0.08
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.28
HALFSTREET FLOOD WIDTH (FEET) = 9.47
AVERAGE FLOW VELOCITY (FEET/SEC.) = 0.88
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.25
STREET FLOW TRAVEL TIME(MIN.) = 1.47 Tc(MIN.) = 10.11
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.242
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.11 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.31
EFFECTIVE AREA(ACRES) = 0.33 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL' AREA(ACRES) = 0.33 PEAK FLOW RATE (CFS) = 0.94

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.29 HALFSTREET FLOOD WIDTH (FEET) = 9.82

FLOW VELOCITY (FEET/SEC.) = 0.91 DEPTH*VELOCITY (FT*FT/SEC.) = 0.26
LONGEST FLOWPATH FROM NODE 25.00 TO NODE 20.00 = 263.00 FEET.

R R T T T T T e

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FCR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 10.11
RAINFALL INTENSITY (INCH/HR) = 3.24
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 0.33

TOTAL STREAM AREA (ACRES) = 0.33

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.94

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.82 10.93 3.116 0.20( 0.08) 0.40 1.0 5.00
1 2.80 11.52 3.023 0.20( 0.08) 0.40 1.0 1.00
2 1.15 10.46 3.189 0.20( 0.08) 0.40 0.4 21.00
3 0.94 10.11 3.242 0.20( 0.08) 0.40 0.3 25.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 4.79 10.11 3.242 0.20( 0.08) 0.40 1.7 25.00
2 4.83 10.46 3.189 0.20( 0.08) 0.40 1.7 21.00
3 4.84 10.93 3.116 0.20( 0.08) 0.40 1.8 5.00
4 4.76 11.52 3.023 0.20( 0.08) 0.40 1.8 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4.84 Tc(MIN.) = 10.93
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EFFECTIVE AREA(ACRES) = 1.77 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-~AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 1.79

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.

H R R KKK KKKk Kk kR K kR ok K kR Rk kR K ok ok kK kR R Kk Rk Kk Rk ok K Rk ok K

FLOW PROCESS FROM NODE 20.00 TO NODE 30.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 66.80
FLOW LENGTH (FEET) = 110.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.71

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 4.84

PIPE TRAVEL TIME (MIN.) = 0.32 Tc(MIN.) = 11.25

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

KA KRR KT K IR RK KK IR IR IKIRA KKK IR KA I IR A A A Kk dkdok ok koo ok ok ok ok ok ok ok ok ok ok ok ok e ke ok o

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 10

LR R R s S T T E

FLOW PROCESS FROM NODE 21.00 TO NODE 31.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 186.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM(FEET) = 68.39

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.765

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.541

SUBAREA Tc AND LOSS RATE DATA(AMC TII):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0:.22 0.20 0.40 75 8.77

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Bp = 0.40

SUBAREA RUNOFF (CFS) = 0.69

TOTAL AREA(ACRES) = 0.22 PEAK FLOW RATE(CFS) = 0.69

KA I KA AR AR IR R AR IR KRR KRR IR R KRk kK Rk k ke dk kg Ak Aok ok d ok kok ok kok ok ke k ke ke k ok

FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 68.39 DOWNSTREAM ELEVATION (FEET) = €7.80
STREET LENGTH (FEET) = 140.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
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*% CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) ({INCH/HR) (INCH/HR) (ACRES) NODE
1 1.19 10.60 3.166 0.20( 0.08) 0.40 0.4 21.00
2 0.95 9.52 3.369 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE
1 2.09 9.52 3.369 0.20( 0.08) 0.40 0.7 25.00
2 2.08 10.60 3.166 0.20( 0.08) 0.40 0.8 21.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 2.09 Tc(MIN.) = 9.52

EFFECTIVE AREA({ACRES) = 0.71 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 0.75

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 32.00 = 326.00 FEET.

ok ok ok ke R ok ke Ak Rk ok ok ke ok ek ek Rk ok ke ke k Kk ok kAR AR KA Kk KKKk K KR kK kK R K kK K ok R KR Kk R KR Kk K ok

FLOW PROCESS FROM NODE 32.00 TO NODE 30.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ELEVATION DATA: UPSTREAM(FEET) = 67.80 DOWNSTREAM(FEET) = 66.80
FLOW LENGTH (FEET) = 10.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.30

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.09

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 9.54

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 2.09 9.54 3.366 0.20( 0.08) 0.40 0.7 25.00

2 2.08 10.62 3.163 0.20( 0.08) 0.40 0.8 21.00
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 =  336.00 FEET.

%% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 4.79 10.44 3.192 0.20( 0.08) 0.40 1.7 25.00

2 4.83 10.78 3.139 0.20( 0.08) 0.40 1.7 21.00

3 4.84 11.25 3.065 0.20( 0.08) 0.40 1.8 5.00

4 4.76 11.84 2.973 0.20( 0.08) 0.40 1.8 1.00
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

*% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.71 9.54 3.366 0.20( 0.08) 0.40 2.2 25.00
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2 6.87 10.44 3.192 0.20( 0.08) 0.40 2.4 25.00
3 6.89 10.62 3.163 0.20( 0.08) 0.40 2.5 21.00
4 6.90 10.78 3.139 0.20( 0.08) 0.40 2.5 21.00
5 6.86 11.25 3.065 0.20( 0.08) 0.40 2.5 5.00
6 6.71 11.84 2.973 0.20( 0.08) 0.40 2.5 1.00
TOTAL AREA(ACRES) = 2.54
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 6.90 Tc(MIN.) = 10.778
EFFECTIVE AREA(ACRES) = 2.47 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp{(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 2.54
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

e ok ok ek ok ok ok ke ke ok ke ek ek e e ok ok K ok ok ok R ok Sk R K R Rk K Rk kK ok K ko R Kok Kk Kk kR Kk K kK

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 12

D R R R L T

FLOW PROCESS FROM NODE 30.00 TO NODE 40.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 66.80 DOWNSTREAM(FEET) = 66.60
FLOW LENGTH (FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.28

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.90

PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 10.87

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 10.87

RAINFALL INTENSITY (INCH/HR) =  3.12

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 2.47

TOTAL STREAM AREA(ACRES) = 2.54

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.90
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FLOW PROCESS FROM NODE 1.00 TO NODE . 41.00 IS CODE = 21

>5>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 192.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM(FEET) = 68.53

Te = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.237
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.434
SUBAREA Tc AND LOSS RATE DATA(AMC II):
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>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.18 DOWNSTREAM ELEVATION(FEET) = 67.50
STREET LENGTH (FEET) = 57.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET} = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.36
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.25
HALFSTREET FLOOD WIDTH (FEET) = 7.79
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.04
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.50
STREET FLOW TRAVEL TIME (MIN.) = 0.47 Tc(MIN.) = 9.64
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.341
SUBAREA LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.10 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.10 SUBAREA RUNOFF (CFS) = 0.29 .
EFFECTIVE AREA(ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE{CFS) = 1.47

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.25 HALFSTREET FLOOD WIDTH(FEET) = 8.00
FLOW VELOCITY(FEET/SEC.) = 2.09 DEPTH*VELOCITY (FT*FT/SEC.) = 0.53
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 46.00 = 310.00 FEET.

ok ok ek k ke kR k ko ko ko ko k ok ke ke k ok k ko ke kA ko ok ok ke ke k ke k ke ko ke k ok ok Kk k ke

FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 81

MAINLINE Tc(MIN) = 9.64

* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 3.341

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 0.07 0.20 0.20 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20
SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.21
EFFECTIVE AREA(ACRES) = 0.57 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38
TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE (CFS) = 1.68

PR T R T T T
FLOW PROCESS FROM NODE 46.00 TO NODE 40.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 67.50 DOWNSTREAM(FEET) = 66.60
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.70

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.68

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 9.76

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 350.00 FEET.

R T T T T T
FLOW PROCESS FROM NODE 40.00 TOC NODE 40.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 9.76

RAINFALL INTENSITY (INCH/HR) = 3.31

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.38

EFFECTIVE STREAM AREA(ACRES) = 0.57

TOTAL STREAM AREA(ACRES) = 0.57

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.68

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.71  9.63 3.344 0.20( 0.08) 0.40 2.2 25.00
1 6.87 10.53 3.177 0.20( 0.08) 0.40 2.4 25.00
1 6.89 10.71 3.149 0.20( 0.08) 0.40 2.5 21.00
1 6.90 10.87 3.124 0.20( 0.08) 0.40 2.5 21.00
1 6.86 11.34 3.051 0.20( 0.08) 0.40 2.5 5.00
1 6.71 11.93 2.958 0.20( 0.08) 0.40 2.5 1.00
2 1.36 10.92 3.117 0.20( 0.07) 0.37 0.5 1.00
3 1.68 9.76 3.314 0.20( 0.08) 0.38 0.6 5.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.66 9.63 3.344 0.20( 0.08) 0.39 3.2 25.00
2 9.70 9.76 3.314 0.20( 0.08) 0.39 3.3 5.00
3 9.81 10.53 3.177 0.20( 0.08) 0.39 3.5 25.00
4 9.83 10.71 3.149 0.20( 0.08) 0.39 3.5 21.00
5 9.83 10.87 3.124 0.20( 0.08) 0.39 3.5 21.00
6 9.82 10.92 3.117 0.20( 0.08) 0.39 3.5 1.00
7 9.72 11.34 3.051 0.20( 0.08) 0.39 3.6 5.00
8 9.49 11.93 2.958 0.20( 0.08) 0.39 3.6 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 9.83 Tc(MIN.) = 10.87

EFFECTIVE AREA(ACRES) = 3.53  AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39

TOTAL AREA(ACRES) = 3.60

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.

EE R T T T L e

FLOW PROCESS FROM NODE 40.00 TO NODE 50.00 IS CODE = 31
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Date: 06/06/11 File name: PRP-100.RES

Page 3

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 253.00
ELEVATION DATA: UPSTREAM(FEET) = 70.00 DOWNSTREAM(FEET) = 68.18

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.178

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.403

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.39 0.20 0.40 75 9.18

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 1.52

TOTAL AREA(ACRES) = 0.39 PEAK FLOW RATE(CFS) = 1.52

LR R T e S e T e T S T R R R e L]
FLOW PROCESS FROM NODE 6.00 TO NODE 10.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.18 DOWNSTREAM ELEVATION (FEET) = 67.90
STREET LENGTH(FEET) = 112.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 5.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.33
HALFSTREET FLOOD WIDTH (FEET) = 12.07
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.22
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.41
STREET FLOW TRAVEL TIME(MIN.) = 1.53 Tc{MIN.) = 10.71
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.019
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.19 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA(ACRES) = 0.19 SUBAREA RUNOFF (CFS) = 0.67
EFFECTIVE AREA (ACRES) = 0.58 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = -0.40
TOTAL AREA (ACRES) = 0.58 PEAK FLOW RATE(CFS) = 2.06

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 12.62

FLOW VELOCITY(FEET/SEC.) = 1.24 DEPTH*VELOCITY (FT*FT/SEC.) = 0.43
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.

KRk KKk Rk ok kk kA Kk ok Kk Rk R Kk K k& Kk ok ok ok e R K R R e ok ek R R R R ok ok K ok K ok R R ek R R R R Kk

Date: 06/06/11 File name: PRP-100.RES Page

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 10.71

RAINFALL INTENSITY (INCH/HR) = 4.02

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 0.58

TOTAL STREAM AREA(ACRES) = 0.58

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.06

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (F) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.62 11.26 3.908 0.20( 0.08) 0.40 0.5 1.00
2 2.06 10.71 4.019 0.20( 0.08) 0.40 0.6 5.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.64 10.71 4.019 0.20( 0.08) 0.40 1.0 5.00
2 3.62 11.26 3.908 0.20( 0.08) 0.40 1.0 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 3.64 Tc(MIN.) = 10.71

EFFECTIVE AREA(ACRES) = 1.03 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA (ACRES) = 1.05

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.
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FLOW PROCESS FROM NODE 10.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM (FEET) = 67.60
FLOW LENGTH (FEET) = 32.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.18

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.64

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 10.81

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.

LR R RS R S e

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 10.81

RAINFALL INTENSITY (INCH/HR) = 4.00

AREA-AVERAGED Fm(INCH/HR) = 0.08
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Date: 06/06/11

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.09
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) =  10.43
AVERAGE FLOW VELOCITY (FEET/SEC.) = 0.95
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.28
STREET FLOW TRAVEL TIME(MIN.) = 1.37 Tc(MIN.) = 10.02
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.157
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.11 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.40
EFFECTIVE AREA(ACRES) = 0.33 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.33 PEAK FLOW RATE(CFS) = 1.21

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.31 HALFSTREET FLOOD WIDTH(FEET) = 10.90

FLOW VELOCITY (FEET/SEC.) = 0.97 DEPTH*VELOCITY (FT*FT/SEC.) = 0.30
LONGEST FLOWPATH FROM NODE 25.00 TO NODE 20.00 = 263.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 10.02

RAINFALL INTENSITY(INCH/HR) = 4.16

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 0.33

TOTAL STREAM AREA(ACRES) = 0.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1.21

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.64 10.81 3.998 0.20( 0.08) 0.40 1.0 5.00
1 3.62 11.36 3.887 0.20( 0.08) 0.40 1.0 1.00
2 1.48 10.35 4.090 0.20( 0.08) 0.40 0.4 21.00
3 1.21  10.02 4.157 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 6.18 10.02 4.157 0.20( 0.08) 0.40 1.7 25.00
2 6.24 10.35 4.090 0.20( 0.08) 0.40 1.7 21.00
3 6.25 10.81 3.998 0.20( 0.08) 0.40 1.8 5.00
4 6.15 11.36 3.887 0.20( 0.08) 0.40 1.8 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 6.25 Tc(MIN.) = 10.81

File name: PRP-100.RES

Page

EFFECTIVE AREA(ACRES) = 1.77 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 1.79

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.
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FLOW PROCESS FROM NODE 20.00 TO NODE 30.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 66.80
FLOW LENGTH (FEET) = 110.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.08

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.25

PIPE TRAVEL TIME(MIN.) = 0.30 Tc(MIN.) = 11.11

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

R R R R S s T L]

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 10
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FLOW PROCESS FROM NODE 21.00 TO NODE 31.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH (FEET) = 186.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM(FEET) = 68.39

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.765

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.525

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Te
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.22 0.20 0.40 75 8.77

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 0.88

TOTAL AREA(ACRES) = 0.22  PEAK FLOW RATE(CFS) = 0.88
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FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 68.39 DOWNSTREAM ELEVATION (FEET) = 67.80
STREET LENGTH (FEET) = 140.00 CURB HEIGHT (INCHES) = 4.8

STREET HALFWIDTH (FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 5.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
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** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER {(CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.54 10.50 4.061 0.20{ 0.08) 0.40 0.4 21.00
2 1.22  9.47 4.316 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity  Fp(Fm) Ap BRe HEADWATER
NUMBER  (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.70  9.47 4.316 0.20( 0.08) 0.40 0.7 25.00
2 2.69 10.50 4.061 0.20( 0.08) 0.40 0.8 21.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 2.70 Tc(MIN.) = 9.47

EFFECTIVE AREA(ACRES) = 0.71 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 0.75

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 32.00 = 326,00 FEET.

R R R T
FLOW PROCESS FROM NODE 32.00 TO NODE 30.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.80 DOWNSTREAM(FEET) = 66.80
FLOW LENGTH (FEET) = 10.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 11.10

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 2.70

PIPE TRAVEL TIME (MIN.) = 0.02 TC(MIN.) = 9.49

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.
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FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 2.70 9.49 4.311 0.20( 0.08) 0.40 0.7 25.00

2 2.69 10.51 4.058 0.20( 0.08) 0.40 0.8 21.00
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.

*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 6.18 10.32 4.096 0.20( 0.08) 0.40 1.7 25.00

2 6.24 10.65 4.030 0.20( 0.08) 0.40 1.7 21.00

3 6.25 11.11 3.938 0.20( 0.08) 0.40 1.8 5.00

4 6.15 11.66 3.827 0.20( 0.08) 0.40 1.8 1.00
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM Q TC Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS) (MIN.) {(INCH/HR) (INCH/HR) (ACRES) NODE
1 8.68 9.49 4.311 0.20( 0.08) 0.40 2.3 25.00

Date: 06/06/11 File name: PRP-100.RES Page 12
2 8.87 10.32 4.096 0.20( 0.08) 0.40 2.4 25.00
3 8.90 10.51 4.058 0.20( 0.08) 0.40 2.5 21.00
4 8.91 10.65 4.030 0.20( 0.08) 0.40 2.5 21.00
5 8.86 11.11 3.938 0.20( 0.08) 0.40 2.5 5.00
6 8.68 11.66 3.827 0.20( 0.08) 0.40 2.5 1.00
TOTAL AREA(ACRES) = 2.54
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 8.91 Tc(MIN.) = 10.652
EFFECTIVE AREA(ACRES) = 2.47 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 2.54
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

B R e e s s s AL £

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 12
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FLOW PROCESS FROM NODE 30.00 TO NODE 40.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 66.80 DOWNSTREAM(FEET) = 66.60
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.68

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.91

PIPE TRAVEL TIME (MIN.) = 0.09 Tc(MIN.) = 10.74

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.

R R T T T T Y

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 10.74

RAINFALL INTENSITY (INCH/HR) = 4.01
AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20
AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 2.47

TOTAL STREAM AREA (ACRES) = 2.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.91

Kok kkkkkkkkkkhkkkkhdhhhhkkhhkkhkkhhkhkkhhkhkhkhkhhk kA khkhhhkkhhkhhhkhkhkh kA khkdodkkkkkkk
FLOW PROCESS FROM NODE 1.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 192.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM (FEET) = 68.53

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.237
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.386
SUBAREA Tc AND LOSS RATE DATA(AMC II):
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>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 68.18 DOWNSTREAM ELEVATION(FEET) = 67.50
STREET LENGTH (FEET) = 57.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.75
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH({FEET) = 0.26
HALFSTREET FLOOD WIDTH(FEET) = 8.63
AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.17
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.57
STREET FLOW TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 9.62
% 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.274
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.10 0.20 0.40 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.10 SUBAREA RUNOFF (CFS) = 0.38
EFFECTIVE AREA(ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 0.50 PEAK FLOW RATE (CFS) = 1.89

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.27 HALFSTREET FLOOD WIDTH(FEET) = 8.91
FLOW VELOCITY (FEET/SEC.) = 2.21 DEPTH*VELOCITY (FT*FT/SEC.) = 0.58
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 46.00 = 310.00 FEET.
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FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 81

MAINLINE Tc(MIN) = 9.62

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.274

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 0.07 0.20 0.20 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20

SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.27

EFFECTIVE AREA(ACRES) = 0.57  AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 0.57 PEAK FLOW RATE (CFS) = 2.15
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FLOW PROCESS FROM NODE 46 .00 TO NODE 40.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

Date: 06/06/11 File name: PRP-100.RES page 16
ELEVATION DATA: UPSTREAM(FEET) = 67.50 DOWNSTREAM (FEET) = 66.60
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.14

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.15

PIPE TRAVEL TIME (MIN.) = 0.11 Tc(MIN.) = 9.72

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 350.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 9.72

RAINFALL INTENSITY (INCH/HR) = 4.24

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.38

EFFECTIVE STREAM AREA(ACRES) = 0.57

TOTAL STREAM AREA(ACRES) = 0.57

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.15

** CONFLUENCE DATA *%*

STREAM Q Tc  Intensity  Fp(Fm) Ap  Ae HEADWATER

NUMBER  (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 8.68 9.58 4.285 0.20( 0.08) 0.40 2.3 25.00
1 8.87 10.41 4.079 0.20( 0.08) 0.40 2.4 25.00
1 8.90 10.60 4.040 0.20( 0.08) 0.40 2.5 21.00
1 8.91 10.74 4.012 0.20( 0.08) 0.40 2.5 21.00
1 8.86 11.20 3.920 0.20( 0.08) 0.40 2.5 5.00
1 8.68 11.75 3.809 0.20( 0.08) 0.40 2.5 1.00
2 1.75 10.80 4.000 0.20( 0.07) 0.37 0.5 1.00
3 2.15  9.72 4.241 0.20( 0.08) 0.38 0.6 5.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

*%* PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 12.49  9.58 4.285 0.20( 0.08) 0.39 3.2 25.00
2 12.54 9.72 4.241 0.20( 0.08) 0.39 3.3 5.00
3 12.65 10.41 4.079 0.20( 0.08) 0.39 3.5 25.00
4 12.68 10.60 4.040 0.20( 0.08) 0.39 3.5 21.00
5 12.68 10.74 4.012 0.20( 0.08) 0.39 3.5 21.00
6 12.68 10.80 4.000 0.20( 0.08) 0.39 3.5 1.00
7 12.56 11.20 3.920 0.20( 0.08) 0.39 3.6 5.00
8 12.28 11.75 3.809 0.20( 0.08) 0.39 3.6 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 12.68 Tc(MIN.) = 10.74

EFFECTIVE AREA(ACRES) = 3.53  AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39

TOTAL AREA (ACRES) = 3.60

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.
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FLOW PROCESS FROM NODE 40.00 TO NODE 50.00 IS CODE = 31
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Date: 06/13/11 File name: EX-A-2.RES Page 3 Date: 06/13/11 File name: EX-A-2.RES Page 4
CEANNEL FLOW THRU SUBAREA(CFS) = 1.63 P T LT T T T T T T e L e e i e L Sl
FLOW VELOCITY (FEET/SEC) = 1.99 FLOW DEPTH (FEET) = 0.37 UPSTREAM ELEVATION (FEET) = 67.75 DOWNSTREAM ELEVATION(FEET) = 67 .44
TRAVEL TIME(MIN.) = 0.59 Tc(MIN.) = 8.48 STREET LENGTH (FEET) = 195.00 CURB HEIGHT (INCHES) = 8.0
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 320.00 FEET. STREET HALFWIDTH(FEET) = 30.00
e e ok ks kAR R kR R Rk kK kK ko A R AR Ak kK ok kK Kk Kk Kk ke kK kR K DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 10.00

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81 INSIDE STREET CROSSFALL(DECIMAL) = 0.020 '
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx OUTSIDE STREET CROSSFALL {DECIMAL) = 0.020

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< ’

E T ECEC S ECEESEESC oSS S SSSSSSSSSSESSSrNCEESCSSS S EEEEESSSSSIIXSSSSSSSS=S SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
MAINLINE Tc(MIN) = 8.48 STREET PARKWAY CROSSFALL{DECIMAL) = 0.020
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.672 Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
SUBAREA LOSS RATE DATA(AMC I ): Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0139

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap SCs
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN «*TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.78
COMMERCIAL D 0.51 0.20 0.10 57 | STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
SUBAREA AVERAGE PERVIOUS LOSS RATE, mﬁAHZOE\mWV = 0.20 STREET FLOW DEPTH(FEET) = 0.46
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10 HALFSTREET FLOOD WIDTH (FEET) = 14.97
SUBAREA AREA{ACRES) = 0.51 SUBAREA RUNOFF (CFS) = 0.76 AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.15
EFFECTIVE AREA(ACRES) = 1.56 AREA-AVERAGED Fm(INCH/HR) = 0.02 PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.52
AREA-AVERAGED mﬁAHZﬂm\mmv = 0.20 AREA-AVERAGED Ap = 0.10 STREET FLOW TRAVEL TIME(MIN.) = 2.84 Tc{MIN.} = 11.72
TOTAL AREA{ACRES) = 1.56 PEAK FLOW RATE(CFS) = 2.32 * 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.388
SUBAREA LOSS RATE DATA(AMC I ):
o ok e ok e e ok ok Tk sk ko ok ok ok kK ok ok ke ok ok kR ok ok ok K sk K R ko ok ok ok ok ok ok ke ko ok ok ok ok ok Rk ok ok Kk DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 91 LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| COMMERCIAL D 0.01 0.20 0.10 57
>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<< SUBAREA AVERAGE PERVIOUS LOSS RATE, NUAHZOS\I%V = 0.20
P L L T L T e SR EELE L L P == === SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
UPSTREAM NODE ELEVATION (FEET) = 68.56 SUBAREA AREA (ACRES) = 0.01 SUBAREA RUNOFF (CFS) = 0.01
DOWNSTREAM NODE ELEVATION (FEET) = 67.75 EFFECTIVE AREA(ACRES) = 1.93 AREA-AVERAGED Fm(INCH/HR) = 0.02
CEANNEL LENGTH THRU SUBAREA (FEET) = 110.00 AREA-AVERAGED m,muAHZOE\M.:c = 0.20 AREA-AVERAGED Ap = 0.10
"y" GUITER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.250 TOTAL AREA (ACRES) = 1.93 PEAK FLOW RATE (CFS) = 2.78
PAVEMENT LIP(FEET) = 0.375 MANNING'S N = .0150 NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
PAVEMENT CROSSFALL (DECIMAL NOTATION) = 0.01000
MAXIMUM DEPTH (FEET) = 0.70 END OF SUBAREA STREET FLOW HYDRAULICS:
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.628 DEPTH (FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 14.90
SUBAREA LOSS RATE DATA(AMC I ): FLOW VELOCITY(FEET/SEC.) = 1.15 DEPTH*VELOCITY (FT*FT/SEC.) = 0.53
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap sCs LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 625.00 FEET.
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.36 0.20 0.10 57 AR W kk kKA khkk kA Ak kk kA A hhkhhhkk kA khkkkhkh kR khk Rk Ak k Rk hkk kAR A Ak A A Xk kk kA d ok kh ok
SUBAREA AVERAGE PERVIOQOUS LOSS RATE, MMUAHZOE\ENV = 0.20 FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE = 81
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.10 | ] mosrsrm oo ss oo oo oo oo sssossm oo R i i i ddddind
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.58 >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY{FEET/SEC.) = 4.58 smsssssssssrcorssssossssESSSSSSSSESRSIS mrmmsss=ssssssssSS==
AVERAGE FLOW DEPTH (FEET) = 0.62 FLOOD WIDTH(FEET) = 3.00 MAINLINE Tc(MIN) = 11.72
" GUTTER FLOW TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 8.88 * 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.388
SUBAREA AREA(ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 0.52 SUBAREA LOSS RATE DATA(AMC I ):
EFFECTIVE AREA(ACRES) = 1.92 AREA-AVERAGED Fm(INCH/HR) = 0.02 DEVELOPMENT TYPE/ SCs sOIL AREA Fp Ap sSCs
AREA-AVERAGED m@AHZOE\IWV = 0.20 AREA-AVERAGED Ap = 0.10 LAND USE GROUP {ACRES) (INCH/HR) {DECIMAL) CN
TOTAL AREA (ACRES) = 1.92 PEAK FLOW RATE{(CFS) = 2.78 ! COMMERCIAL D 0.74 0.20 0.10 57
| SUBAREA AVERAGE PERVIOUS LOSS RATE, m.m;Han\mmv = 0.20
NOTE: TRAVEL TIME ESTIMATES BASED ON NORMAL SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
DEPTHE EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] SUBAREA AREA(ACRES) = 0.74 SUBAREA RUNOFF (CFS) = 0.91
EFFECTIVE AREA(ACRES) = 2.67 AREA-AVERAGED Fm({INCH/HR) = 0.02
END OF SUBAREA "V" GUTTER HYDRAULICS: AREA-AVERAGED m.mu:”ZOm\mwv = 0.20 AREA-AVERAGED Ap = 0.10
DEPTH(FEET) = 0.62 FLOOD WIDTH({FEET) = 3.00 TOTAL AREA(ACRES) = 2.67 PEAK FLOW RATE(CFS) = 3.29
FLOW VELOCITY (FEET/SEC.) = 4.58 DEPTH*VELOCITY (FT*FT/SEC) = 2.86 mrEEsE=sS=SCSSsssSSSSSSsSssSsssssmsooo e e EL L
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 430.00 FEET. END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.67 TC(MIN.) = 11.72
ek ke ke ok K kK kK K Ak Kk ek ek ke k ok sk Ak K ok ok ek kR ok R KR K R R R R ok ok kK ok Kk Kk ko ko kK kK kK ok Kk ke ko k ok ok EFFECTIVE AREA(ACRES) = 2.67 AREA-AVERAGED —HBAHZOm\mmvu 0.02
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 62 AREA-AVERAGED Fp({INCE/ER) = 0.20 AREA-AVERAGED Ap = 0.10
........................................................................ PEAK FLOW RATE (CFS) = 3.29
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< EEETo—CEECo O ESSSCTCSSSSCSCSSSC S RRERSRSSSSS SIS RS SSSSSSSSSSSSIESSSSTSRESSS
>>»>> (STREET TABLE SECTION # 1 USED)<<<<< BT T L e L e L e e R R SR EE LS L L e
w
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2001 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2001 License ID 1264

Analysis prepared by:
RBF Consulting

14725 Alton Parkway
Irvine, CA 92618

*%* NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 3.68 90.00 95.( 98.) 0.200 0.761
TOTAL AREA (Acres) = 3.68
AREA-AVERAGED LOSS RATE, Pm (in./hr.) = 0.180

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.239
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 253.00
ELEVATION DATA: UPSTREAM(FEET) = 70.00 DOWNSTREAM(FEET) = 68.18

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.178

« 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.597

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN {MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.39 0.20 0.40 57 9.18

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 0.53

TOTAL AREA (ACRES) = 0.39  PEAK FLOW RATE(CFS) = 0.53

dek ok kA Rk kR kR Rk kR kR KRR Rk Rk Rk kR kR kK kK kK kR R KR E AR KRR kK ARk ok Kk kA Kok ok ok ok
FLOW PROCESS FROM NODE 6.00 TO NODE 10.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.18 DOWNSTREAM ELEVATION (FEET) = 67.90

STREET LENGTH(FEET) = 112.00 CURB HEIGHT{INCHES) = 4.8

STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.65
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD WIDTH(FEET) = 7.93
AVERAGE FLOW VELOCITY(FEET/SEC.) = 0.94
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.23
STREET FLOW TRAVEL TIME(MIN.) = 1.99 Tc(MIN.) = 11.16
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.428
SUBAREA LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP  (ACRES) (INCH/ER) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.19 0.20 0.40 57
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.19 SUBAREA RUNOFF (CFS) = 0.23
EFFECTIVE AREA(ACRES) = 0.58 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.58 PEAK FLOW RATE(CFS) = 0.70

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.25 HALFSTREET FLOOD WIDTH (FEET) = 8.14

FLOW VELOCITY(FEET/SEC.) = 0.97 DEPTH*VELOCITY (FT*FT/SEC.) = 0.25
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.

ok ok K ok K Kk K ok ke ek ok ok ok ok ok Kok ok K ek R ok R R ok ek K kR Rk R K R K kK Kk KR K K K K KKk K R K K
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FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.16

RAINFALL INTENSITY(INCH/HR) = 1.43

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA (ACRES) = 0.58

TOTAL STREAM AREA(ACRES) = 0.58

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.70

** CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 0.55 11.88 1.377 0.20( 0.08) 0.40 0.5 1.00
2 0.70 11.16 1.428 0.20( 0.08B) 0.40 0.6 5.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
**% PEAK FLOW RATE TABLE **
STREAM ¢} Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.24 11.16 1.428 0.20( 0.08) 0.40 1.0 5.00
2 1.23 11.88 1.377 0.20( 0.08) 0.40 1.0 1.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 1.24 Tc(MIN.) = 11.16
EFFECTIVE AREA(ACRES) = 1.02  AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 1.05
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 10.00 = 365.00 FEET.

Kk kkkk ok ok kk kKRR kKRR A A KR KARKR KRR KRR AR R Ak h R kA F Rk ok ke dkk ek Kk Jok Kk Kok K Kk Kk ok A kk ok

FLOW PROCESS FROM NODE 10.00 TO NODE 20.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 67.60
FLOW LENGTH (FEET) = 32.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.82

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.24

PIPE TRAVEL TIME (MIN.) = 0.14 Tc{MIN.} = 11.30

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.

ke ok ok ok ok ok ke R ok kR ok Rk Kot K R Kk K ok ok K ok ok ok K Rk ok ok K ok ok o ok ok ok ok ek ok R Sk ok Kk ok ek ok

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.30

RAINFALL INTENSITY(INCH/HR) = 1.42 .

AREA-AVERAGED Fm(INCH/HR) = 0.08
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.38
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.23
HALFSTREET FLOOD WIDTH (FEET) = 6.73
AVERAGE FLOW VELOCITY (FEET/SEC.) = 0.74
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.17
STREET FLOW TRAVEL TIME(MIN.) = 1.75 Tc(MIN.) = 10.40
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.487
SUBAREA LOSS RATE DATA(AMC I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.11 0.20 0.40 57
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.14
EFFECTIVE AREA(ACRES) = 0.33 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA (ACRES) = 0.33 PEAK FLOW RATE(CFS) = 0.42

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 7.01
FLOW VELOCITY(FEET/SEC.) = 0.76 DEPTH*VELOCITY (FT*FT/SEC.) = 0.17
LONGEST FLOWPATH FROM NODE 25.00 TO NODE 20.00 = 263.00 FEET.

B R R R R R
FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES«<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 10.40

RAINFALL INTENSITY(INCH/HR) = 1.49

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 0.33

TOTAL STREAM AREA(ACRES) = 0.33

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.42

** CONFLUENCE DATA **

STREAM Q Tc  Intensity  Fp(Fm) Ap  Re HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.24 11.30 1.417 0.20( 0.08) 0.40 1.0 5.00
1 1.23 12.02 1.368 0.20( 0.08) 0.40 1.0 1.00
2 0.51 10.84 1.452 0.20( 0.08) 0.40 0.4 21.090
3 0.42 10.40 1.487 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

*% PEAK FLOW RATE TABLE =

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.12 10.40 1.487 0.20( 0.08) 0.40 1.7 25.00
2 2.13 10.84 1.452 0.20{ 0.08) 0.40 1.7 21.00
3 2.13 11.30 1.417 0.20( 0.08) 0.40 1.8 5.00
4 2.08 12.02 1.368 0.20( 0.08) 0.40 1.8 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.13 Tc(MIN.) = 10.84
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EFFECTIVE AREA(ACRES) = 1.72 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 1.79

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 20.00 = 397.00 FEET.

R R R R R R R L T T T
FLOW PROCESS FROM NODE 20.00 TO NODE 30.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67.90 DOWNSTREAM(FEET) = 66.80
FLOW LENGTH (FEET) = 110.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.57

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.13

PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 11.24

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

KKk KK K K K kR K K ok kK kK ok K ok ok ok ko ko ko ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ek ok ok ok ok ko ok ok ok R ok ok ok K

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 10

D R R R R L S R T T L 2
FLOW PROCESS FROM NODE 21.00 TO NODE 31.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 186.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM(FEET) = 68.39

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.765
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.640
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR} (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-~10 DWELLINGS/ACRE" D 0.22 0.20 0.40 57 8.77

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREA RUNOFF (CFS) = 0.31

TOTAL AREA(ACRES) = 0.22 PEAK FLOW RATE(CFS) = 0.31

ek ek R e K kK ek Rk Rk k ke Rk ek kR A K kR kR Rk ko kA kR ok R kR KA A KRNk Kk kAR KR KKK AR A KR KK

FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.39 DOWNSTREAM ELEVATION (FEET) = 67.80
STREET LENGTH{FEET) = 140.00 CURB HEIGHT (INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
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*%* CONFLUENCE DATA **

STREAM o] Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCHE/HER) (ACRES) NODE
1 0.53 10.98 1.441 0.20( 0.08) 0.40 0.4 21.00
2 0.42 9.70 1.548 0.20( 0.08) 0.40 0.3 25.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES)} NODE
1 0.92 9.70 1.548 0.20( 0.08) 0.40 0.7 25.00
2 0.92 10.98 1.441 0.20( 0.08) 0.40 0.8 21.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 0.92 Tc{MIN.} = 9.70

EFFECTIVE AREA(ACRES) = 0.70 AREA-AVERAGED Fm{INCH/HER) = 0.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA (ACRES) = 0.75

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 32.00 = 326.00 FEET.

ke ek e R ek K ok kR ok k kR ok R kK ok ok Kk Kk ko kk Ak ok k ok kR k kK k ko kok ok ok kR k ok k kR k ok k kK ok ok k k ok k ok kK

FLOW PROCESS FROM NODE 32.00 TO NODE 30.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 67.80 DOWNSTREAM (FEET) = 66.80
FLOW LENGTH(FEET) = 10.00 MANNING'S N = 0.013
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.07

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE~FLOW(CFS) = 0.92

PIPE TRAVEL TIME (MIN.) = 0.02 Tc (MIN.) = 9.72

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.

ek o e ok ok ok K ek ek ok ok ek e ok ok ke ok ok ok ek ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok o ok K kK ek ok ok kK ok ok kR

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 0.92 9.72 1.546 0.20( 0.08) 0.40 0.7 25.00

2 0.92 11.00 1.439 0.20( 0.08) 0.40 0.8 21.00
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 30.00 = 336.00 FEET.

*#* MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 2.12 10.80 1.455 0.20( 0.08) 0.40 1.7 25.00

2 2.13 11.24 1.422 0.20( 0.08) 0.40 1.7 21.00

3 2.13 11.70 1.389 0.20( 0.08) 0.40 1.8 5.00

4 2.08 12.42 1.343 0.20( 0.08) 0.40 1.8 1.00
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM o] Tc  Intensity  Fp(Fm) Ap  Re HEADWATER
NUMBER  (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.95  9.72 1.546 0.20( 0.08) 0.40 2.2 25.00

Date: 06/13/11 File name: PROP-2.RES Page 12
2 3.03 10.80 1.455 0.20( 0.08) 0.40 2.4 25.00
3 3.04 11.00 1.439 0.20( 0.08) 0.40 2.4 21.00
4 3.04 11.24 1.422 0.20{( 0.08) 0.40 2.5 21.00
5 3.01 11.70 1.389 0.20( 0.08) 0.40 2.5 5.00
6 2.94 12.42 1.343 0.20( 0.08) 0.40 2.5 1.00
TOTAL AREA (ACRES) = 2.54

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 3.04 Tc(MIN.) = 11.004

EFFECTIVE AREA{ACRES) = 2.44 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp{(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40

TOTAL AREA (ACRES) = 2.54

LONGEST FLOWPATE FROM NODE 5.00 TO NODE 30.00 = 507.00 FEET.

ek ke K K ok k ok K Kk kK K K Kk kK K Kk kR K Kk kR K Kk kKK Kk kAR k ok khk Ak k kAR AR kR kKA KKKk k kR k ok kK KKKk kK
FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 12

ek ok ok Kk kK k Kk k Rk Kk Rk Rk R kAR A Kk R AR AR KR AR Rk Rk kAR kR AR KRR I IR AR I KKK Rk kK ok
FLOW PROCESS FROM NODE 30.00 TO NODE 40.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 66.80 DOWNSTREAM (FEET) = 66.60
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.36

ESTIMATED PIPE DIAMETER{(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW({(CFS) = 3.04

PIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.) = 11.12

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.

Fkokk ok kkk ok kk ok k kKA AR KA Kk ARk Kk Rk kR ARk k ok Rk ko h ok kA ok Ak kkokkhkkkkkkh ko kk ok kkhkdok ok

FLOW PROCESS FROM NODE 40.00 TO NODE 40.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 11.12

RAINFALL INTENSITY (INCH/HR) = 1.43

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp (INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.40

EFFECTIVE STREAM AREA(ACRES) = 2.44

TOTAL STREAM AREA(ACRES) = 2.54

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.04

D R R R e S e e
FLOW PROCESS FROM NODE 1.00 TO NODE 41.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 192.00
ELEVATION DATA: UPSTREAM(FEET) = 69.30 DOWNSTREAM (FEET) = 68.53

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHEANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.237
* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1.591
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>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 68.18 DOWNSTREAM ELEVATION({FEET) = 67.50
STREET LENGTH (FEET) = 57.00 CURB HEIGHT(INCHES) = 4.8
STREET HALFWIDTH(FEET) = 15.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 5.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL} = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0199

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.61
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH (FEET) = 5.46
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.70
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.34
STREET FLOW TRAVEL TIME(MIN.) = 0.56 Tc(MIN.) = 9.74
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.544
SUBAREA LOSS RATE DATA(AMC T ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.10 0.20 0.40 57
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA AREA (ACRES) = 0.10 SUBAREA RUNOFF (CFS) = 0.13
EFFECTIVE AREA(ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR) = 0.08
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.40
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE (CFS) = ©.66

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.20 HALFSTREET FLOOD WIDTH (FEET) = 5.61
FLOW VELOCITY(FEET/SEC.) = 1.75 DEPTH*VELOCITY (FT*FT/SEC.) = 0.36
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 46.00 = 310.00 FEET.

o Rk R ok kR K K ok ok ok ko ok ok ok ok ok ok ok e T e e ko ek ok ok ok e ok ok ok ok ok ok ok ok ok ok K kR kR K R K ok K Kk

FLOW PROCESS FROM NODE 46.00 TO NODE 46.00 IS CODE = 81

MAINLINE TC(MIN) = 9.74

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.544

SUBAREA LOSS RATE DATA(AMC I ): >

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5C8
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

APARTMENTS D 0.07 0.20 0.20 57

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20

SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.09

EFFECTIVE AREA(ACRES) = 0.57  AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.38

TOTAL AREA (ACRES) = 0.57 PEAK FLOW RATE(CFS) = 0.75

B R R R R R R R R R

FLOW PROCESS FROM NODE 46.00 TO NODE 40.00 IS CODE = 31

>

v

>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 67 .50 DOWNSTREAM(FEET) = 66.60
FLOW LENGTH (FEET) = 40.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER (INCH) INCREASED TO 18.000

DEPTH OF FLOW IN 18.0 INCH PIPE IS 2.7 INCHES

PIPE-FLOW VELOCITY({FEET/SEC.) = 4.52

ESTIMATED PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.75

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.) = 9.88

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 350.00 FEET.

ek e ok e ok 3k K ok K ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok sk sk ok ek ok kK R kR K kR K kA kA Rk Kk Rk R Ak AR R KR KA K Rk kK

FLOW PROCESS FROM NCDE 40.00 TO NODE 40.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 9.88

RAINFALL INTENSITY (INCH/HR) = 1.53

AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20

AREA-AVERAGED Ap = 0.38

EFFECTIVE STREAM AREA(ACRES) = 0.57

TOTAL STREAM AREA(ACRES) = 0.57

PEAK FLOW RATE (CFS) AT CONFLUENCE = 0.75

** CONFLUENCE DATA **

STREAM Q TC Intensity Fp (Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 2.95 9.83 1.535 0.20( 0.08) 0.40 2.2 25.00
1 3.03 10.91 1.446 0.20( 0.08) 0.40 2.4 25.00
1 3.04 11.12 1.431 0.20( 0.08) 0.40 2.4 21.00
1 3.04 11.35 1.414 0.20( 0.08) 0.40 2.5 21.00
1 3.01 11.82 1.382 0.20( 0.08) 0.40 2.5 5.00
1 2.94 12.54 1.335 0.20( 0.08) 0.40 2.5 1.00
2 0.60 11.24 1.422 0.20( 0.07) 0.37 0.5 1.00
3 0.75 9.88 1.531 0.20( 0.08) 0.38 0.6 5.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO

CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM Q TC Intensity Fp {Fm) Ap Ae HEADWATER

NUMBER (CFS) (MIN.) (INCH/HR) {INCH/HR} (ACRES) NODE
1 4.28 9.83 1.535 0.20( 0.08) 0.39 3.2 25.00
2 4.28 9.88 1.531 0.20( 0.08) 0.39 3.2 5.00
3 4.34 10.91 1.446 0.20{( 0.08) 0.39 3.5 25.00
4 4.34 11.12 1.431 0.20( 0.08) 0.39 3.5 21.00
S 4.34 11.24 1.422 0.20{( 0.08) 0.39 3.5 1.00
6 4.33 11.35 1.414 0.20( 0.08) 0.39 3.5 21.00
7 4.28 11.82 1.382 0.20( 0.08) 0.39 3.6 5.00
8 4.15 12.54 1.335 0.20( 0.08) 0.39 3.6 1.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 4.34 Tc(MIN.) = 11.12

EFFECTIVE AREA(ACRES) = 3.49  AREA-AVERAGED Fm(INCH/HR) = 0.08

AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.39

TOTAL AREA(ACRES) = 3.60

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 40.00 = 537.00 FEET.
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2001 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2001 License ID 1264

Analysis prepared by:
RBF Consulting

14725 Alton Parkway
Irvine, CA 92618

* %% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.05 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr‘) YIELD
1 3.68 60.00 57.( 75.) 0.200 0.366
TOTAL AREA (Acres) = 3.68
AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.120

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.634
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Owner’s Certification Water Quality Management Plan (WQMP)

Project Name: Harbor Blvd. / Merrimac Way Project

Tract/Parcel Map Number: 17423

This Water Quality Management Plan (WQMP) has been prepared for Waterpointe
Homes by RBF Consulting. The WQMP is intended to comply with the requirements of
the City of Costa Mesa Jurisdictional Urban Runoff Management Program and
Stormwater Ordinance, as well as the Municipal Stormwater Permit that requires the
preparation of WQMPs for priority development projects. This WQMP is in support of
Tract Map No. 17423.

The undersigned, while it owns the subject property, is responsible for the
implementation of the provisions of this WQMP. The undersigned will ensure that this
plan is carried out and amended as appropriate to reflect up-to-date conditions on the
site consistent with the current Orange County Drainage Area Management Plan
(DAMP) and the intent of the non-point source NPDES Permit for Waste Discharge
Requirements for the County of Orange, Orange County Flood Control District and the
incorporated Cities of Orange County within the Santa Ana Region Stormwater Runoff
Management Program. Once the undersigned transfers its interest in the property, its
successors-in-interest shall bear the aforementioned responsibility to implement and
amend the WQMP. An appropriate number of approved and signed copies of this
document shall be available on the subject site in perpetuity.

Signed:

Name: Garrett Calacci

Title: President

Company: Waterpointe Homes

Address: 190 Newport Center Drive, Newport Beach, California 92660

Telephone #: 949-644-8900

Date:

Email Address: garrett@waterpointehomes.net
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Preface

This document, based on the City of Costa Mesa WQMP template, has been
reformatted to better coincide with the requirements set forth in the new stormwater
permits (Santa Ana RWQCB, R8-2009-0030). The reformatting follows the Model Water
Quality Management Plan (Model WQMP), Exhibit 7.1, and Technical Guidance
Document (TGD) for the Preparation of Conceptual/Preliminary and/or Project Water
Quality Management Plans (WQMPs), Exhibit 7.1lI.

Section 1 Project Description

1.

Detailed development description:

The project, Tentative Tract 17423, is a proposed 3.71 acre single family residential
development consisting of 33 residential lots, 7 open space lots, and a private street.
Improvements include drainage facilities, utilities, and on-site street improvements. Site
topography is relatively flat (1% or less). The site is bounded on the west and south by
Harbor Blvd and Merrimac Way, respectively. The site is bounded on the east by an
apartment complex and on the north by a commercial lot and an apartment complex.

Project location and site address: The project is located at the southwest corner of the
intersection of Harbor Blvd and Merrimac Way in the city of Costa Mesa, California.
Assessors Parcel Numbers are 141-731-02, -03, 141-361-29, and -30. The project address
is 2626 Harbor Blvd, Costa Mesa, CA.

Property size: The project is approximately 3.71 acres.

Existing use: The existing site is a local car sales business (zoning type C-1) and off-street
parking (zoning type P).

Type of development: The project is a residential development project, which is identified
as a priority development project category in the new stormwater permits for the Santa Ana
Regional Water Quality Control Board (RWQCB) of Orange County (R8-2009-0030).

Property ownership: As a planned community, residential lots will be individually owned
and common areas (private driveways/streets, common landscaped areas, designated
parking areas, etc.) shall be owned by a Home Owners Association.

Zoning and land use designation:

Existing Zone: C-1 and P

Proposed Zone: Residential Single Family Planned Development (RS-PD)
Existing Land Use: Commercial

Proposed Land Use: Medium Density Residential

Other:




Section 2 Project Location Map

The location of the project site is illustrated in Figures 1 and 2.
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Section 3 Project Site Assessment and Constraints

This project site assessment and constraints section provides important information that
is used when considering the potential water quality and hydrologic impacts that could
be caused by the proposed project. This information is important when considering the
appropriate BMPs to reduce identified potential impacts as well as when developing
measures to reduce those impacts.

1. Project location and boundaries: The project is located at the southwest corner of the
intersection of Harbor Blvd and Merrimac Way in the city of Costa Mesa, California.
(Lat/Long: 33.66880, -117.91801). The site is within the Newport Bay Watershed within the
Central County Watershed Management Area (OC Watershed F).

2. Topography, soil and vegetation: The site consists of relatively flat topography at an
elevation approximately 70 feet above mean sea level. The soil type beneath the
commercial lot is predominately hydrologic soil type D. Due to the existing commercial and
parking lot land use, the site is entirely impervious except for the narrow strips of grass
landscaping along Harbor Blvd and Merrimac Way.

3. Impervious/pervious surface areas: The existing site is car sales and parking lot, thus
nearly entirely impervious. The proposed developed surface area would be approximately
60% impervious.

Total Site Area At = 3.7 Acres
Impervious Area, A, = 2.2 Acres
Pervious Area, Ap = 1.5 Acres

4. Locations of drainage from off-site: The site does not capture any additional off-site
drainage in either the existing or proposed conditions.

5 Proposed pools, parks, open spaces, tot lots and any maintenance issues related to
them: The seven proposed open spaces will be maintained by the Homeowner’s
Association (HOA). There are no proposed community pools.

6. Existing drainage and underground infrastructure: Existing site drainage is split
between two areas: westerly one-third of the site drains to Harbor Blvd; the reminder of the
site drains to Merrimac Way. There is no existing underground infrastructure. However,
underground infrastructures are included as part of the project.

7. Environmentally Sensitive Areas (ESAs) and/or Areas of Special Biological
Significance (ASBS):

Area Name 303(d) RARE ASBS
Paularino Channel FO3

Santa Ana-Delhi Channel FO1
Newport Bay, Upper X X
Newport Bay, Lower X X
Pacific Ocean, Outlet

303(d) — Water bodies required to be identified as not meeting water quality standards
established for them, per Federal Clean water Act Section 303(d).

NCCP — Areas designated as preserves or their equivalent under the Natural Communities
Conservation Program within the Cities and County of Orange (Coastal 3).

RARE — Water bodies designated with the RARE beneficial use by the State Water
Resources Control Board. Rare, Threatened or Endangered Species (RARE) waters
support the habitats necessary for the survival and successful maintenance of plant or




animal species designated under state of federal law as rare, threatened or endangered.
Areas of Special Biological Significance (ASBS) — A state water quality protection area
(SWQPA) where point source waste and thermal discharges shall be prohibited or limited
by special conditions. Nonpoint source pollution shall be controlled to the extent
practicable.

Conditions/uses of adjacent parcels: The site is bounded on the west and south by
Harbor Blvd and Merrimac Way, respectively. The site is bounded on the east by an
apartment complex and on the north by a commercial lot and an apartment complex.

Soil type(s) and geologic information: The underlying soil onsite is predominantly Soil
Group D according to the Natural Resources Conservation Service (NRCS) Web Soil
Survey and Orange County Hydrologic Soil Map. The soil consists of 83% Cropley Clay
and 17% Myford Sandy Loam according the Natural Resources Conservation Service Web
Soil Survey.

10.

Geotechnical considerations: A geotechnical report will be prepared for this project at a
later phase and will be submitted as required by the City.

11.

Feasibility of infiltration, evapotranspiration, or harvest and use: Infiltration is not
feasible given the preliminary soil condition being predominately clay (or soil type D).
Evapotranspiration is not feasible due to undetermined maintenance in the given climate
and excessive cost.

Harvest and use is feasible but not effective because sufficient demand for harvested
rainwater is not present. Only seven common open space areas (approximately 0.27
acres) are present and scatter across the 3.7 acre site. There will be little to no landscape
irrigation demand exists after an 85" percentile storm event.

12.

Watershed and receiving waters: The site drains to Watershed F San Diego Creek and
Watershed G Newport Bay. The receiving waters downstream of the site are the following:
Paularino Channel FO3;

Santa Ana-Delhi Channel FO1;

Newport Bay, Lower;

Pacific Ocean, Oultlet.

13.

303(d) listed receiving waters: Newport Bay, Lower is a 303(d) Listed Water Body. This
site does not directly discharge to nor is the discharge point within 200 feet of a 303(d)
Water Body.




Section 4 Pollutants of Concern

This section of the water quality management plan identifies primary and secondary
pollutants of concern. Pollutants of concern are those that are anticipated to be
generated by the proposed project. Pollutants of concern are differentiated between
primary and secondary depending on the condition of downstream receiving waters. |If
the project will drain to a receiving water that is impaired for a pollutant anticipated from
that project, that pollutant is a primary pollutant of concern. Pollutants frequently
identified on the 303(d) list of California impaired water bodies include metals, nitrogen,
nutrients, indicator bacteria, pesticides and trash (see 303(d) List). In some cases, there
may be specific conditions (i.e. other known water quality problems) that warrant
identifying an anticipated pollutant as a primary pollutant of concern. If there is no
corresponding impairment or other water quality problem in the receiving waters for an
anticipated pollutant, the pollutant is a secondary pollutant of concern.

Table 4.1 Potential Pollutants for Project Categories

1. Project land use categories: Anticipated and potential pollutants generated by detached
residential developments include sediments, nutrients, pathogen (bacteria/virus),
pesticides, oil & grease, and trash & debris (Reference: Table 7.11.1 of OC Model WQMP;
see Appendix A).

2. Total Maximum Daily Loads (TMDLSs) for receiving waters: The TMDLs that have been
established for Newport Bay, Upper are: Metals, Nutrients, Pathogens, Pesticides, and
Sediments. The TMDLs that have been established for Newport Bay, Lower are: Metals,
Nutrients, Pathogens, and Pesticides

3. Project watershed information: Pollutants identified in the 303(d) list for impaired water
bodies are as follows:

Water Body 2006 List 2010 List

Newport Bay, Metals, Nutrients, Metals, Nutrients,

Upper Pesticides, Toxicity, Pesticides, Toxicity,
Turbidity, Other Organics | Turbidity, Other Organics

Newport Bay, Metals, Nutrients, Nutrients, Pesticides,

Lower Pesticides, Toxicity, Toxicity, Other Organics
Other Organics

4. Primary pollutants of concern:
Newport Bay, Upper: Nutrients, Pathogens (bacteria/virus), Pesticides, and Sediments
Newport Bay, Lower: Nutrients, Pathogens (bacteria/virus), and Pesticides

5. Secondary pollutants of concern: Trash & debris, oxygen demanding substances, and oil
& grease.

10




Section 5 Hydrologic & Geotechnical Conditions of Concern

This section of the water quality management plan identifies hydrologic and geotechnical
conditions of concern related to the proposed project. Hydrologic or geotechnical
conditions of concern are identified through a review of on-site and downstream
drainage paths. If the proposed project would cause or contribute flows to problems
along on-site or downstream drainage paths, these problems or future problems are
considered conditions of concern. Conditions of concern can include problems such as
flooding, erosion, scour, and other impacts that can adversely affect channel and habitat
integrity.

In order to identify conditions of concern, a comprehensive understanding of flow
volume, rate, duration, energy, and peak flow is necessary. Often, a formal drainage
study is necessary which considers the project area’s location in the larger watershed,
topography, soil and vegetation conditions, percent impervious area, natural and
infrastructure drainage features, and any other relevant hydrologic and environmental
factors. As part of the study, the drainage report includes:

Field reconnaissance to observe downstream conditions

e Computed rainfall and runoff characteristics including a minimum of peak flow
rate, flow velocity, runoff volume, time of concentration and retention volume

e Establishment of site design, source control and treatment control measures to
be incorporated and maintained to address downstream conditions of concern

A hydrology study was prepared for the proposed project by RBF Consulting, as
required by the City, and is included as Appendix B. A summary of the drainage report is
provided in the table below.

A geotechnical report will be prepared for this project at a later phase and will be
submitted as required.

1. MS4 permit: The project site shall satisfy the requirements of Santa Ana (Region 8)
Regional Water Quality Control Board (RWQCB) Order No. R8-2009-0030.

2. Watershed Master Plan (WMP): San Diego Creek (Watershed F) and Newport Bay
(Watershed G) have a Watershed Master Plan.

3. Project watershed information: The San Diego Creek Watershed is approximately

86,822 acres. It includes the cities of Costa Mesa, Irvine, Laguna Hills, Laguna Beach,
Costa Mesa, Newport Beach, Orange, Santa Ana and Tustin, as well as unincorporated
portions of Orange County. The Newport Bay Watershed is approximately 10,025 acres. It
includes the cities of Costa Mesa, Newport Beach, and unincorporated portions of Orange
County.

Susceptibility to Hydrologic Conditions of Concern (HCOCs):

Per the North Orange County Permit, this project does not have the potential to have an
HCOC because 1)the site imperviousness has been decreased from 90% to 60%; 2)all
downstream channels (Paularino Channel FO3 and Santa Ana-Delhi Channel FO1) are
engineered, hardened and regularly maintained.
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Relevant hydrologic and environmental factors: The site is adjacent to developed land
(residential and commercial area). The project site does not receive runoff from the
adjacent parcels.

Proposed hydrologic conditions: The developed site will have a decrease in runoff due
to a decrease in impervious area. The existing condition is approximately 90 percent
impervious compared to approximately 60 percent impervious in the proposed condition.
Runoff in the existing condition is mainly in the form of sheet flow across variable flat and
shallow grades, whereas runoff in the proposed condition will be curb flow and conveyed
with an underground storm drain system.

Significant impact on downstream channels and habitat integrity: Due to the
proposed BMP and a decrease in site imperviousness, the proposed project is not
anticipated to have significant impacts to downstream receiving water bodies.

Applicable design capture storm depth:

Design capture storm depth is 0.76".
(Reference: Appendix A. Figure 6.2 of Technical Guidance Document)

Categorize magnitude of HCOCs for project planning: Hydrologic conditions of
concern do not exist for this project.

10.

Identify the hierarchy of BMPs that shall be used: Retain on-site 80% of average
annual stormwater runoff, OR
a. Retain stormwater runoff on-site (infiltrate, harvest and use, or evapotranspiration)
b. Recover storage volume as soon as possible after a storm event (drawdown)
c. Biotreat the remaining runoff volume on-site to achieve 80% average annual
capture efficiency
d. Retain or biotreat remaining runoff volume in a regional facility to achieve 80%
average annual capture efficiency
e. Fuliill alternative compliance obligations

11.

Project hydrology analysis:
2-year storm analysis summary

Qy.r (cfs) Vo (Ac-ft) Te2.yr (MiN)
Predevelopment 4.82 0.45 11.72
Postdevelopment 4.34 0.27 12.53
% Difference -10.0% -40.0% 6.9%

The hydrology analysis parameter for the 2-year storm and additional hydrology analysis
for the 10-, 25-, and 100-year storms can be found in the attached hydrology report
prepared by RBF Consulting (June 13, 2011).
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5.1 Identify Whether HCOCs Exist

HCOCs for North County

Per the Santa Ana RWQCB'’s Order No. R8-2009-0030, HCOCs are considered to exist
if streams are determined to be potentially susceptible to hydromodification impacts and

either of the following conditions exist:

Condition Yes No Calculations

1 | Post-development runoff volume for the 2-yr, Vo.yr pre-development = 0.45 ac-ft
24-hr storm exceeds that of the pre- Vo.yr post-development = 0.27 ac-ft
development condition by more than 5 X Change = -40% < +5%
percent. Condition does not exist

2 | Time of concentration of post-development Te 2-yr pre-development = 11.7 min
runoff for the 2-year, 24-hour storm event is X Te,2-yr post-development = 12.5 min

less than the time of concentration of the pre-
development by more than 5 percent.

Change = 6.9% > 5%
Condition does not exist

Per the above calculations, hydrologic conditions of concern do not exist for this project.
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Section 6 Best Management Practices (BMPSs)

Minimizing a development’s effects on water quality and the environment can be most
effectively achieved by using a combination of Site Design Principles, Low Impact
Development (LID) BMPs, Source Control BMPs and Treatment control BMPs. The
strategy consists of: 1) reducing or eliminating post-project runoff; 2) controlling sources
of pollutants; and 3) treating stormwater runoff before discharging it to the storm drain
system or to receiving waters.

This WQMP and the proposed BMPs for the proposed project have been developed to
minimize drainage impacts identified in Section 5 and the introduction of pollutants
identified in Section 4 into the municipal storm drain system and/or ultimate drainage
receiving water body.

For more detailed information on the use and design of BMPs please see the California
Stormwater Quality Association New development and Redevelopment handbook. The
handbook is available at www.cabmphandbooks.com. Additional information is also
available in the City’'s LIP.

6.1 Site Design Principles and Techniques

LID site design practices can be implemented to reduce the volume of stormwater runoff
generated on a project site as well as improve the quality of runoff that leaves the site.
These are considered “preventative” aspects of LID, and, if implemented in the site
design at the earliest phases of the project planning process, can result in smaller LID,
source control, treatment control, and/or hydromodification control BMPs.

6.1.1 Maximize natural infiltration capacity

1. Take advantage of Hydrologic Soil Group A or B and in some cases Group C: The
underlying soil onsite is over 80% Soil Group D according to NRCS Web Soil Survey. The
site design incorporates various LID BMPs to the maximum extent possible.

2. Use mild slopes or depressions: The project site is located on a mild slope location. The
proposed street slope at 0.4%. LID BMPs are strategically located at low drainage points.
Open space and residential yards will use mild slopes.

3. Minimize unnecessary compaction: The site shall minimize unnecessary compaction
except for the areas recommended by the geotechnical report.

4. Minimize construction footprint: Although construction will occur across the entire site
for rough grading and soil stability purposes, LID BMPs will be incorporated to the
maximum extent possible.

5. Use permeable paving materials: Per the NRCS Web Soil Survey’s preliminary soil
group being mostly clay, infiltration type BMP such as permeable paving material is not
feasible.
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6.1.2 Preserve existing drainage patterns and time of concentration

1. Avoid channelization of natural streams: No natural streams exist on the site in either
the pre-developed or post-developed conditions.

2. Use mild slopes and increase channel roughness to extend time of concentration:
No channels exist on the site. Runoff shall be conveyed through a storm drain system with
a longer travel path in the proposed condition than in the pre-developed condition, thereby
extending the time of concentration.

3. Use pervious channel linings to maximize opportunity for infiltration: No channels
exist on the site in either the pre-developed or post-developed conditions.

4. Use vegetated, un-hardened conveyance elements: Vegetated, un-hardened
conveyance elements are proposed on each residential unit.

5. Intersperse localized retention features throughout site: Each of the proposed

residential units has disconnected impervious areas that promote localized bioretention.

6.1.3 Protect existing vegetation and sensitive areas

1.

Establish set-backs and buffer zones surrounding sensitive areas: The proposed
development is on an existing car sales lot and surrounded by commercial and residential
properties, thus no sensitive areas exists.

Incorporate established trees into site layout: No established trees already exist on the
pre-developed site. However, trees shall be planted in the proposed development.

Use native or drought tolerant trees and shrubs: Climate- and location-appropriate
trees shall be planted per landscape architect recommendations. This project shall use
drought tolerant vegetation and/or trees where possible.

Incorporate landscaped buffers: Open space lots approximately 2,580 ft* in size shall
provide a buffer between the development. Proposed landscape strips will act as a set-
back from the street sidewalk.

Conservation of natural areas: The proposed development is on an existing car sales
(90% impervious), thus conservation of natural area does not apply.

6.1.4 Minimize Impervious Area

1.

Minimize building footprint: The homes shall be up to 2-stories in height, minimizing the
horizontal building footprint. In addition, the project layout has created a significant
landscape area around the perimeter of each residence. There are frontage yards and side
yards, and most of the project perimeter is landscaped.

Reduce road widths:
The road widths for all residential streets within the project are designed to the City of
Costa Mesa standard for local streets.

Minimize lot setbacks and driveway lengths: Lot setbacks have been minimized to
provide minimal driveway lengths while still satisfying maximum grade requirements for
driveways.
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4,

Minimize impervious area of sidewalks, driveways and parking areas: The sidewalk
width shall be minimized, but still satisfies requirements per the Americans with Disabilities
Act. Resident driveways parking areas shall be minimized where possible.

6.1.5 Disconnect impervious areas

1. Provide permeable areas within medians and parkways that are designed to accept
runoff from adjacent areas: The site has no medians or parkways. However, the lack of
parkways allows for more room for continuous front yard landscaping for each residence.

2. Construct roof downspouts to drain to pervious areas: Roof drain downspouts are to
be drained to pervious areas around the residential lots. Splash pads are to be
incorporated to prevent erosion.

3. Use vegetated drainage swales: Vegetated drainage swales will be used where possible.

4. Incorporate permeable areas into site drainage system: All roof runoff will be drained
to pervious landscaped areas around the residential lots, and conveyed through pervious
vegetated swales to the driveways.

5. Use permeable paving materials on driveways, parking areas and sidewalks: The site

design does not have sidewalks or street parking, thus reducing the roadway system
impervious area. Permeable paving materials shall be used on driveways where possible.

6.1.6 Minimize construction footprint

1. Minimize the amount of site clearing and grading: The existing site is a car sales lot
(90% impervious), thus nearly all of the site area will have to disturbed. However, the
proposed development will significantly reduce the imperviousness as a result.

2. Minimize soil compaction from heavy construction equipment: Soil shall be
compacted per the geotechnical report recommendations.

3. Clearly define protection areas: The undisturbed area, if any, shall be clearly defined on

site plans.

6.1.7 Revegetate disturbed areas

1.

Maximize canopy interception to reduce erosive potential of precipitation: The
project perimeter and residential street perimeters shall have grass, shrubs, and/or trees
planted per the landscape architect’s design to provide a canopy for interception of
precipitation.

Establish a healthy plant and soil community to assist with pollutant remediation:
Landscape architect plans will identify a concept plant schedule for the proposed
landscape and open space areas. Maximized pervious area throughout the project shall
provide biofiltration opportunities.

Establish a thick vegetative cover to maintain soil infiltration rates: Vegetation cover
will be provided at the landscaping areas and open space lots, but little infiltration are
expected given the soil type from NRCS Web Soil Survey. Trees and landscaping at each
residence shall also provide vegetative cover.
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6.2 Low Impact Development BMPs

Low Impact Development (LID) performance criteria prioritize the use of BMPs as
follows: Hydrologic Source Controls (HSC), Infiltration, Harvest and Use,
Evapotranspiration, and Biotreatment. Feasibility Screening is performed to determine
which of these BMPs are suitable for consideration in developing an integrated
stormwater design. This section describes the Feasibility Screening process and
summarizes which BMPs are determined feasible for the given project site.

6.2.1 Level 1 Feasibility Screening Process

Below is a table summarizing BMP selection and prioritization as a result of the Level 1
Feasibility Screening Process. The reference for the Level 1 Feasibility Screening
Process is the hydrologic source control fact sheets in the Technical Guidance
Document and the California Stormwater BMP Handbook.

Infiltration on the site is not feasible due to the soil type. However, the San Diego
watershed Hydromodification Management Plan states the following: “Even if infiltration
is shown to be infeasible, LID facilities can be designed as filtration-type or evaporation-
type facilities instead of infiltration-based facilities.” This concept has been applied to
some of the LID BMPs described below.
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Table 6.1 Level 1 Feasibility Screening Process

Level 1 Feasibility | Opportunity for
Assessment Screening Results drainage area Priority Level Implement?
_ [+ H = Priority 1
/ Shall oo N0 / + M = Priority 2
Key to Ranking O May H ,&JpL _ Lezel / + L = Priority 3 Yes / No
X Shall Not éﬁ éuit;bili O+HM,L=
Yy Priority 3
Hydrologic Source Controls
Localized on-lot infiltration O M 3 No
Impervious area dispersion O M 3 Yes
Street trees / Canopy cover ®) H 3 Yes
Residential rain barrels not
actively managed 0 L 3 No
Infiltration BMPs
Bioretention without
Underdrains / Rain (@] L 3 No
Infiltration Basin O L 3 No
Infiltration Trench / French
Drain (@] L 3 No
Dry Well @) L 3 No
Underground Infiltration ©) L 3 No
Permeable Pavement @) L 3 No
Harvest and Use BMPs
Harvest and Use for
Landscape Demand X X 3 No
Harvest and Use for Indoor
Demand X X 3 No
Harvest and Use for Mixed
Demand X X 3 No
Harvest and Use for Other
Demand X X 3 No
Biotreatment BMPs
Bioretention with
Underdrains / M 2 No
Vegetated Swales / M 2 No
Vegetated Filter Strips / M 2 No
Constructed Wetlands / L 3 No
Proprietary Biotreatment / H 1 Yes
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6.2.2 Hydrologic Source Controls

1.

Localized on-lot infiltration: The soil type is not uniformly conducive to infiltration and will
likely not achieve the required infiltration rate.

2.

Impervious area dispersion: Roof downspout dispersion technigues shall be
implemented for each residence where feasible. Although the soil type is not uniformly
conducive to infiltration, dispersing the roof runoff onto adjacent landscaping areas will
provide other benefits: lengthen the runoff travel time and control the peak flow; provide
evapotranspiration during the lengthened travel; and provide some natural infiltration,
storage and pollutant removal due to the inherent properties of grass and landscaping.
Splash pads are to be incorporated to prevent erosion of landscaped areas.

Street trees / canopy cover: Street trees shall be incorporated into the site design along
the residential streets and the perimeter of the project site. Street tree canopy interception
will provide the following benefits: lengthen the runoff travel time and control the peak flow
and provide evapotranspiration.

Residential rain barrels (not actively managed): The project site does not provide
sufficient vegetated areas to require stored water to be used for irrigation. No landscape
irrigation demand exists for periods of longer than 1 week following an 85™ percentile, 24-
hour storm event. Furthermore, allowing roof downspouts to disperse onto a pervious area
will provide better runoff and pollutant control given the site conditions and layout.

6.2.3

Infiltration BMPs

5.

Bioretention without underdrains / rain: The soil type is not uniformly conducive to
infiltration and will likely not achieve the required infiltration rate.

6.

Infiltration basin: The soil type is not uniformly conducive to infiltration and will likely not
achieve the required infiltration rate. The majority of the site will not be on native soil,
making an infiltration basin infeasible.

Infiltration trench / French drain: The soil type is not uniformly conducive to infiltration
and will likely not achieve the required infiltration rate. The majority of the site will not be on
native soil, making infiltration trenches infeasible.

Dry well: The soil type is not uniformly conducive to infiltration and will likely not achieve
the required infiltration rate. The majority of the site will not be on native soil, making dry
wells infeasible.

Underground infiltration: The soil type is not uniformly conducive to infiltration. The
majority of the site will not be on native soil, making underground infiltration infeasible.

10.

Permeable pavement: The soil type is not uniformly conducive to infiltration, thus making
the permeable pavement infeasible.

6.2.4 Harvest and Use BMPs

11.

Harvest and use for landscape demand: No landscape irrigation demand exists for
periods of longer than 1 week following an 85" percentile, 24-hour storm event, and the
project is single family residential land use with density 9 dwelling units per acre. Due to
insufficient demand, harvest and use systems are not beneficial.
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12. Harvest and use for indoor demand: The site is not designated for reclaimed water use
for irrigation and/or toilet flushing. Insufficient indoor use demand is available for harvested
stormwater use.

13. Harvest and use for mixed demand: Due to the reasons mentioned above, harvest and
use systems are not beneficial for the project site.

14. Harvest and use for other demand: Due to the reasons mentioned above, harvest and

use systems are not beneficial for the project site.

6.2.5 Biotreatment BMPs

15.

Bioretention with underdrains: Proprietary bioretention planter boxes with underdrains
are incorporated into the site design.

16.

Vegetated swales: Vegetated swales shall be considered for each residence for rooftop
runoff dispersion for pollutant removal and flow velocity reduction. However, they may not
be designed to the recommended length, width and infiltration capabilities due to lot size
and soil restrictions mentioned above.

17.

Vegetated filter strips: Not enough pervious sheet flow condition along the proposed
street for this BMP to be considered. Vegetated strips shall be considered for each
residence for rooftop runoff dispersion for pollutant removal and flow velocity reduction.

18.

Constructed wetlands: Due to lack of perennial water source to maintain the permanent pool,
constructed wetland is not feasible.

19.

Proprietary biotreatment: Proprietary bioretention planter boxes with underdrains are
incorporated into the site design. This BMP provides water quality treatment by means of
pollutant and sediment removal, a filter media for bacteria removal, and the roots for the
nutrient removal.
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6.3 Source Control BMPs

Source Control BMPs are measures focusing on reducing or eliminating post-project
runoff and controlling sources of pollutants. Source Control BMPs must be included in all
projects and can be represented in structural measures such as landscape, irrigation,
signage considerations, materials, and design of areas; and non-structure measures
such as requirements, cleaning, education, and maintenance.

Table 6.2 Source Control Non-Structural BMPs

Number

BMP and Objective

Included

Routine Non-Structural BMPs

N1

Education for Property Owners, Tenants and Occupants: Practical
informational materials are provided to residents, occupants, or tenants to
increase the public’'s understanding of stormwater quality, sources of pollutants,
and what they can do to reduce pollutants in stormwater.

Explanation/Description: Educational materials for residents are an important part
of improving storm water quality. Orange County’s Watershed Program provides
educational material for residents (see Appendix C). Further information and
stormwater quality brochures can be found at:
http://www.ocwatersheds.com/PublicEd/

N2

Activity Restrictions: Rules or guidelines for developments are established
within appropriate documents (i.e. CC&Rs, lease terms, etc.) which prohibit
activities that can result in discharges of pollutants.

Explanation/Description: CC&Rs are to be determined prior to final submittal.

N3

Common Area Landscape Management: Specific practices are followed and
ongoing maintenance is conducted to minimize erosion and over-irrigation,
conserve water, and reduce pesticide and fertilizer applications.

Explanation/Description: The Homeowners’ Association (HOA) will be responsible
for maintenance of the common landscaped areas onsite.

N4

BMP Maintenance: In order to ensure adequate and comprehensive BMP
implementation, all responsible parties are identified for implementing all non-
structural BMPs and for structural BMPs, cleaning, inspection, and other
maintenance activities are specified including responsible parties for conducting
such activities.

Explanation/Description: The HOA will be responsible for onsite BMP maintenance
per Operations and Maintenance Plan (see Section 8.1).

N5

Title 22 CCR Compliance: Hazardous waste is managed properly through
compliance with applicable Title 22 regulations.

Explanation/Description: N/A. Title 22 does not apply, as this is not a community
care facility.

N6

Local Water Quality Permit Compliance: The project complies with water quality
permits issued by the City to ensure clean stormwater discharges.

Explanation/Description: The project will comply with all water quality permits
issued by the city, County, State, etc.
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N7

Spill Contingency Plan: A Spill Contingency Plan is implemented to ensure that
spills are managed properly by requiring stockpiling of cleanup materials,
notification of responsible agencies, disposal of cleanup materials, documentation,
etc.

Explanation/Description: Not applicable because this is a residential development.

N8

Underground Storage Tank Compliance: Because of the known or potential
presence of underground storage tanks (USTs) on the project site, applicable UST
regulations apply and are adhered to in order to avoid harm to humans or the
environment.

Explanation/Description: No USTs exist onsite.

N9

Hazardous Materials Disclosure Compliance: Because hazardous materials or
wastes will be generated, handled, transported, or disposed of in association with
the project, measures are taken to comply with applicable local, state, and federal
regulation to avoid harm to humans and the environment.

Explanation/Description: Not applicable because this is a residential development.

N10

Uniform Fire Code Implementation: The project includes a hazardous material
storage facility or other area regulated by Article 80 and therefore implements
measures to comply with this section of the Uniform Fire Code.

Explanation/Description: Hazardous material storage facility or other similar
facility, regulated by Article 80, not included in site design.

N11

Common Area Litter Control: Trash management and litter control procedures
are specified, including responsible parties, and implemented to reduce pollution
of drainage water.

Explanation/Description: The HOA is responsible for all Common Area
maintenance.

N12

Employee Training: Practical informational materials and/or training are provided
to employees to increase their understanding of stormwater quality, sources of
pollutants, and their responsibility for reducing pollutants in stormwater.

Explanation/Description: Not applicable because this is a residential development.

N13

Housekeeping of Loading Docks: Cleaning and clean up procedures are
specified and implemented for loading dock areas to keep the area free for
pollutants and reduce associated pollutant discharges.

Explanation/Description: Loading docks are not incorporate in the site design.

N14

Drainage Facility Inspection: Inspection procedures, schedules, and
responsibilities are established for drainage facilities to ensure regular cleaning,
inspection, and maintenance.

Explanation/Description: The HOA is responsible for all Drainage Facility
Inspection and Maintenance. Inspection and Maintenance procedures are outlined
in the Operation and Maintenance Plan found in Section 8.1.

N15

Street Sweeping Private Streets and Parking Lots: Street sweeping frequency
and responsible parties are identified and regular sweeping is conducted to reduce
pollution of drainage water.

Explanation/Description: Street sweeping frequency and responsible parties are
identified and regular sweeping is conducted to reduce pollution of drainage water.
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N17

Retail Gasoline Outlets: Specific operational and maintenance BMPs are
implemented to the extent feasible to reduce potential for pollutant discharge from
wash off by runoff, leaks, and spills.

Explanation/Description: Gasoline outlets are not part of this project.

Table 6.3 Source Control Structural BMPs

Number

BMP and Objective

Included

Source Control Structural BMPs (numbers correspond to the California BMP Handbook)

SD-10

Site Design and Landscape Planning: Landscape planning methodologies are
incorporated into project design to maximize water storage and infiltration
opportunities and minimize surface and groundwater contamination from
stormwater.

Explanation/Description: Landscaped areas have been maximized in the site
layout to provide first contact infiltration and reduce impervious surfaces where
practical.

Y

SD-11

Roof Runoff Controls: Direct roof runoff away from paved areas and to pervious
areas, cisterns, infiltration trenches, and/or storage areas for reuse to reduce total
volume and rate of site runoff and retain pollutant on site.

Explanation/Description: Roof drain downspouts are to be directed to landscaped
areas around residential lots. Splash pads shall be provided at downspout outlet
to prevent erosion of landscaped areas.

SD-12

Efficient Irrigation: Project plans include application methods to minimize
irrigation water discharged into stormwater drainage systems.

Explanation/Description: Landscaped common areas shall be irrigated efficiently
to reduce dry weather runoff. Common area irrigation is to be maintained by the
HOA. Residents are to be educated on efficient irrigation practices to minimize
residential dry weather runoff.

SD-13

Storm Drain System Signs: Stencils or affixed signs a placed adjacent to storm
drain inlets to prevent waste dumping at storm drain inlets.

Explanation/Description: All catch basins are to be equipped with “No Dumping —
Drains to Ocean” stencils and/or placards.

SD-20

Pervious Pavements: Porous concrete or asphalt, blocks with pervious spaces
or joints, or grass or gravel surfaces are employed to reduce runoff volume and
provides treatment.

Explanation/Description: Permeable concrete pavers are to be incorporated at the
“A” Street entrance and at the bulbs of the cul-de-sacs of “C” and “E” Streets
where guest parking is provided.

SD-21

Alternative Building Materials: Specialized building materials are employed that
have lower potential to leach pollutants, and reduce need for future painting or
other pollutant generating maintenance activities. For example, some treated
wood contains pollutants that can leach out to the environment and some metal
roofs and roofing materials result in high metal content in runoff.

Explanation/Description: Water quality is to be considered when selecting building
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materials and using equipment during construction operations.

SD-30

Fueling Areas: Project plans are developed for cleaning, spill cleanup,
containment, leak prevention, and incorporation of design to reduce rain and
runoff that could come in contact with fueling areas.

Explanation/Description: N/A. Fueling areas will not be incorporated in this
residential development.

SD-31

Maintenance Bays and Docks: Project design incorporates measures to cover
or otherwise eliminate run-on and off from bays and docks, and direct connections
to storm drain are eliminated.

Explanation/Description: N/A. Maintenance bay/docks will not be incorporated in
this project.

SD-32

Trash Enclosures: Trash storage areas are covered and enclosed to prevent
introduction of trash and debiris to site runoff.

Explanation/Description: Each residence will be equipped with individual
containers for trash, recycling, and green waste.

SD-33

Vehicle and Equipment Washing Areas: Designated wash areas or facilities are
contained and wash water is reused, treated, or otherwise properly disposed of.

Explanation/Description: S.W.P.P.P. shall address Vehicle and Equipment
Washing Areas for use during construction operations.

SD-34

Outdoor Material Storage Areas: Outdoor storage areas for materials containing
pollutants, especially hazardous materials, are covered and enclosed, on
impervious surfaces, and include secondary containment when applicable.

Explanation/Description: S.W.P.P.P. shall address Outdoor Material Storage
Areas for use during construction operations.

SD-35

Outdoor Work Areas: Outdoor work areas are covered, contained, and treated
as necessary to reduce opportunity of pollutants from work activities to enter
stormwater.

Explanation/Description: N/A. Outdoor Work Areas will not be incorporated in this
design.

SD-36

Outdoor Processing Areas: Outdoor processing areas are covered, contained,
and treated as necessary to reduce opportunity of pollutants from work activities
to enter stormwater.

Explanation/Description: N/A. Outdoor Processing Areas will not be incorporated
in this design.
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6.4 Treatment Control BMPs

Per the Santa Ana RWQCB's Order No. R8-2009-030 NPDES No. CAS618030 for the
City of Costa Mesa and Co-permittees, the water quality “...mitigative measures should
be prioritized with the highest priority for BMPs that remove storm water pollutants and
reduce runoff volume, such as infiltration, then other BMPs, such as harvesting and re-
use, evapotranspiration and bio-treatment should be considered. These LID BMPs must
be implemented at the project site in a manner consistent with the maximum extent
practicable standard. Where LID BMPs are not feasible at the project site, more
traditional, but equally effective control measures should be implemented.” The permit
requires “...that each priority development project infiltrate, harvest and re-use,
evapotranspire, or bio-treat the 85" percentile storm event...” and states that “A properly
engineered and maintained bio-treatment system may be considered only if infiltration,
harvesting and reuse and evapotranspiration cannot be feasibly implemented at a
project site.”

Treatment control BMPs consist of public domain BMPs (identified in the following table
with as TC-##) and manufactured or proprietary BMPs (identified in the following table
with as MP-##). BMP numbers correspond to the California BMP Handbook.

The following table identifies the treatment control BMPs included in the proposed
project.

Table 6.4 Treatment Control BMPs

Number BMP and Objective Included
Infiltration
TC-10 Infiltration Trench: A long narrow rock filled trench with no outlet receives water

and stores it until it infiltrates into the underlying soil. Its effective are removing
most pollutants but can get clogged with sediment.

Explanation/Description: The soil type is not uniformly conducive to infiltration and
will likely not achieve the required infiltration rate.

TC-11 Infiltration Basin: A shallow impoundment designed to capture and hold
stormwater until it infiltrates into underlying soil. Effective at removing most
pollutants but requires large areas and may be constrained by soil types.

Explanation/Description: The soil type is not uniformly conducive to infiltration and
will likely not achieve the required infiltration rate.

TC-12 Retention/Irrigation: Stormwater is captured in cistern, basin, trench, or other
storage area and is subsequently used for irrigation of site landscaping.

Explanation/Description: No landscape irrigation demand exists for periods of
longer than 1 week following an 85" percentile, 24-hour storm event, and the
project is single family residential land use. Due to insufficient demand, harvest
and use systems are not beneficial.

Detention and Settling
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TC-20

Wet Pond: A constructed basin with a permanent pool of water throughout the
year. Differ from wetlands because it is of greater depth. Treats stormwater runoff
by settling and biological uptake.

Explanation/Description: Due to lack of perennial water source to maintain the
permanent pool, wet pond is not feasible.

TC-21

Constructed Wetland: A constructed basin with permanent pool of shallow water
throughout most of year with substantial vegetative coverage.

Explanation/Description: Due to lack of perennial water source, constructed
wetland is not feasible. Proprietary bioretention planter boxes already have been
included in the site design that provides similar performance.

TC-22

Extended Detention Basin: A constructed basin with an outlet designed to detain
stormwater for at least 48 hours to allow particles and pollutants to settle.

Explanation/Description: This project has incorporated proprietary bioretention
planter boxes in addition to increasing the site’s time of concentration while
reducing runoff volume in post project condition.

MP-20

Wetland: Similar to a constructed wetland but a self contained, manufactured
module with vegetation that mimics natural wetland processes.

Explanation/Description: Due to lack of perennial water source to maintain the
permanent pool, wetland is not feasible.

Biofiltration

TC-30

Vegetated Swale: Open, shallow, vegetated channels that collect and slowly
convey runoff through the property. Filters runoff through vegetation, subsaoil
matrix, and/or underlying soils; traps pollutants, promotes infiltration and reduce
flow velocity.

Explanation/Description: Vegetated swales shall be considered for each residence
for rooftop runoff dispersion for pollutant removal and flow velocity reduction. A
vegetated swale will provide other benefits: lengthen the runoff travel time and
decrease runoff velocity; provide evapotranspiration during the lengthened travel;
and provide some natural infiltration, storage and pollutant removal due to the
inherent properties of grass and landscaping. However, the swales within each
parcel may not be designed to the recommended length, width and infiltration
capabilities due to lot size and soil restrictions mentioned above, nor are they
necessarily expected to be implemented, to the expected recommendations,
within the private parcel, which will not be regulated or maintained by the HOA.

TC-31

Vegetated Buffer Strip: Vegetated surfaces that are designed to treat sheet flow
from adjacent surfaces. Removes pollutants by deceleration, settling, and
infiltration.

Explanation/Description: Not enough pervious sheet flow condition along the
proposed street for this BMP to be considered. Vegetated strips shall be
considered for each residence for rooftop runoff dispersion for pollutant removal
and flow velocity reduction. A vegetated buffer strip will provide the following
benefits: lengthen the runoff travel time and decrease runoff velocity; provide
evapotranspiration during the lengthened travel; and provide some natural
infiltration, storage and pollutant removal due to the inherent properties of grass
and landscaping. However, the buffer strips within each parcel may not be
designed to the recommended length, width and infiltration capabilities due to lot
size and soil restrictions mentioned above, nor are they necessarily expected to
be implemented, to the expected recommendations, within the private parcel,
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which will not be regulated or maintained by the HOA.

TC-32

Bioretention: A soil and plant based filtration strategy that involved capturing
stormwater in depressed landscaped areas. Bioretention practices are flexible
strategies for using landscaping as treatment.

Explanation/Description: Proprietary bioretention planter boxes have been
selected to be incorporated into the site design given the primary pollutants of
concern and the compact footprint in an urbanized environment.

Filtration

TC-40

Media Filter: Usually two-chambered with a pretreatment settling basin and a
filter bed filled with sand or other absorptive filter media.

Explanation/Description: Proprietary bioretention planter boxes are already
included in the site design.

MP-40

Media Filter: Similar to constructed media filter but manufactured as self-
contained filtering vaults, units, or cartridges.

Explanation/Description: Not included. See explanation for TC-40.

Flow Through Separation

TC-50

Water Quality Inlet: Vaults with chambers including screens, settling areas,
and/or filter media to promote settling and/or separation of pollutants from
stormwater.

Explanation/Description: Proprietary bioretention planter boxes are already
included in the site design.

MP-50

Wet Vault: A vault with a permanent water pool and internal features to promote
settling and/or separation of pollutants from stormwater.

Explanation/Description: Proprietary bioretention planter boxes are already
included in the site design. A permanent pool may cause vector issues.

MP-51

Vortex Separator: Similar to wet vaults but round and use centrifugal action as
primary separation mechanism.

Explanation/Description: Not included. See explanation for TC-50.

MP-52

Drain Inserts: Boxes, trays, or socks with screens or filter fabric and may also
include filter media. They are installed in inlets or catch basins and removal
effectiveness for pollutants is generally low except for large sediment.

Note: Drain inserts cannot be the sole Treatment Control BMP selection for
Priority Projects.

Explanation/Description: The proprietary bioretention planter boxes already
included in the site design are much more effective treatment devices.

Other

TC-60

Multiple Systems: A system that uses two or more BMPs in series to increase
treatment. Useful when one BMP does not provide sufficient treatment alone.

Explanation/Description: The BMP train includes LID BMPs incorporated on-site
(pervious area dispersion and tree canopy) to reduce the pollutants/runoff and
proprietary bioretention planter boxes to treat the additional pollutants.
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6.4.1 Selected BMPs

The treatment control BMPs for this project primarily consist of proprietary
bioretention planter boxes ( to treat the remaining stormwater pollutants leaving
from the individual residential units and street. These proprietary bioretention
planter boxes will be sized to treat the 85" percentile design storm depth of 0.76”
for Costa Mesa area (Reference: Appendix A. Figure 6.2 of Technical Guidance
Document). All the urban runoff (per the design storm depth) from this 3.71 acre project
site shall be treated prior to discharge into the local storm drain system.

The California Stormwater Quality Association (CASQA) has provided study results that
show the estimated pollutant removal efficiencies for bioretention devices to be highly
effective against the primary pollutants of concern:

Pollutant Removal Rate
%a
Total Phosphorus 98%
Metals (Cu, Zn, Pb) 22%
TKN 83%
Total Suspended Solids 81%
Organics 80%
Bacteria 84%

a. Laboratory and Estimated Bioretention Davis et al. (1998); PGDER (1993)

6.4.2 Hydromodification Control BMPs

Hydromodification Control BMPs may be integrated with LID BMPs to meet the
hydromodification performance criteria discussed in Section 5. The LID BMPs that will
be integrated in order to satisfy hydromodification performance criteria include the
following:

Impervious area disconnect in the form of rooftop downspout dispersion
Street tree canopy

Increase pervious area compared to existing condition

Bioretention planter boxes

6.4.3 Hydromodification Control Performance Criteria

Per the calculations in Section 5, hydrologic conditions of concern do not exist for this
site.

6.4.4 Sizing of BMPs
The proprietary bioretention planter boxes (Katchall or Filterra equivalent) shall be sized

by the manufacturers to capture and treat the flows or volumes of water that will be
generated by the site’s design capture storm. The water quality volume (based on the
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85" percentile design storm depth of 0.76” for Costa Mesa area) for each
proposed BMP location is summarized below:

BMP ID Drainage Area Runoff 85" Percentile Water Quality
(ac) Coefficient | Design Storm (in) Volume (cf)
1 1.79 0.60 0.76 2963
2 0.75 0.60 0.76 1241
3 0.49 0.60 0.76 811
4 0.57 0.60 0.76 944

6.4.5 Location of BMPs
A minimum of four (up to six) proprietary bioretention planter boxes will be located on-
site at the most downstream location of each sub-watershed area (just before runoff

drains into the proposed streets storm water catch basins). The proposed storm drain
layout and treatment BMP locations are shown in Section 7.

6.5 Restrictions on Use of Infiltration BMPs

The proposed project does not includes infiltration BMPs (BMPs that are designed to
primarily function as infiltration devices)
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Section 7 Project Plan and BMP Location Map

Figure 7.1 illustrates the proposed project and the Source Control structural and
Treatment BMPs that will be implemented pursuant to this WQMP. The following
checklist identifies the required information that is included in the BMP map.

Included | Requirement

X Legend, north arrow, scale

X Show drainage arrows, and drainage areas

X Entire property on one map (provided sufficient detail is shown)

X Show structures to be constructed and removed

X Show proposed and existing storm drain systems

X Show all external hardscape surfaces such as walkways, driveways, pools, spas,
patio areas etc.

X Indicate the landscape areas and planters

X Show nearby waterbodies by name, if available

X Identify site outlet and/or connection to municipal storm drain system

X Identify locations of all source control structural and treatment BMPs on the Map.
Indicate the BMP location using the BMP number.

X Differentiate/identify pervious and impervious surfaces, buildings, activity areas, etc.

NA Identify areas of potential soil erosion (The proposed development is on a mild

slope existing car sales lot that is 90% impervious).
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Section 8 Stormwater BMP Maintenance

The City does not accept stormwater structural BMPs as meeting the WQMP
requirements standard, unless an Operations and Maintenance (O&M) Plan is prepared
and a mechanism is in place that will ensure ongoing long-term maintenance of all
structural and non-structural BMPs.

The proposed project will implement the following maintenance mechanism to ensure
ongoing long-term maintenance of all structural and non-structural BMPs.

The Home Owners Association will be responsible for maintenance and operational
performance of all on-site BMPs. Prior to transfer of responsibility to the HOA, the
contact information is as follows:

Garrett Calacci

Waterpointe Homes

190 Newport Center Drive
Newport Beach, California 92660
949-644-8900
garrett@waterpointehomes.net

8.1 Operation and Maintenance (O&M) Plan

An O&M Plan will be prepared for the proposed project and must be approved by the
City prior to construction approvals, permit close out and issuance of certificates of use
and occupancy. The O&M Plan describes the designated responsible party to manage
the stormwater BMP(s), employee's training program and duties, operating schedule,
inspection and maintenance frequencies, routine service schedule, specific maintenance
activities, copies of resource agency permits, and any other necessary activities. At a
minimum, maintenance agreements shall require the inspection and servicing of all
structural BMPs per manufacturer or engineering specifications. Parties responsible for
the O&M plan shall retain records for at least 5 years. These documents shall be made
available to the City for inspection upon request at any time.

Desig- Person or

nator. BMP Name and BMP Implementation, Implementa_tlon, Maintenance, Entity _W|th

Code : . and Inspection Frequency and Operation &
Maintenance, and Inspection Procedures .

(e.g.N1 Schedule Maintenance
or SC-1) Responsibility
Source Control Non-Structural BMPs

Education for Property Owners, Tenants To be implemented at start of
N1 HOA
and Occupants occupancy
N2 Activity Restrictions Outlined in CC&Rs HOA
N3 Common Area Landscape Management Tobe |mplemgnted at start of HOA
construction phase
N4 BMP Maintenance Maintenance as described herein HOA
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N6 Local Water Quality Permit Compliance Tobe |mplemgnted at start of Client
construction phase
N11 Common Area Litter Control To be implemented as needed to HOA
prevent pollution
N14 Drainage Facility Inspection 0 be implemented as.needed 0 HOA
prevent pollution
N15 Street Sweeping Private Streets and To be implemented weekly or per Cit
Parking Lots the City's maintenance schedule y
Source Control Structural BMPs
To be implemented during design Various per
SD-10 Site Design and Landscape Planning phase P
. , . table
Maintenance as described herein
To be implemented during design
and construction phases
SD-11 Roof Runoff Controls Maintained to prevent clogging Homeowner
See attached Roof Runoff Controls
reference materials (Appendix D)
HOA (common
SD-12 Efficient Irrigation To be implemented continually H areas)
omeowner
(residence)
Implemented during construction
SD-13 Storm Drain System Signs phase by Client, but inspect and HOA
maintained as needed by HOA
SD-21 Alternative Building Materials To be implemented at start of Client
construction
Treatment Control BMPs
See attached maintenance plan Homeowner
TC-30 Vegetated Swale (Appendix D) (tesidence)
, See attached maintenance plan Homeowner
TC-31 Vegetated Buffer Strip (Appendix D) (residence)
TC-32 Bioretention See attached maintenance plan HOA
(Appendix D)
TC-60 Multiple Systems Refer to above BMPs HOA

Required Posting

A statement requiring the above table to be laminated and posted in the primary
maintenance worker assembly area(s) related to the project shall be included in the
WQMP.

Required Permits

List any permits required for the implementation, operation, and maintenance of the
BMPs. Possible examples are:
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e Permits for connection to sanitary sewer
o Permits from California Department of Fish and Game
¢ Encroachment permits

If no permits are required, a statement to that effect should be made.

Forms to Record BMP Implementation, Maintenance, and
Inspection

The form that will be used to record implementation, maintenance, and inspection of
BMPs is attached.
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WQMP Operations and Maintenance Log

Designator
Code

Date of
Inspection

Date of
Maintenance

Verified/
Inspected by

Comments
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EXHIBIT 7.1l, MODEL WATER QUALITY MANAGEMENT PLAN (WQMP)

Priority Project General Pollutant Categories
Categories :
; Suspended Pathogens . Toxic
an?zlggtsrrg]sed Solid/ Nutrients I\H/lzz;/l)é (Bacteria/ | Pesticides Gcr)clalaie Organic Tégi?if‘
Sediments Virus) Compounds
Detached
Residential E E N E E E N E
Development
Attached
Residential E E N E E E@ N E
Development
Commercial/
Industrial EW = E® E® E® E E E
Development
Automotive
Repair Shops N N E N N E E E
Restaurants EM® W E@ E E® E N E
Hillside
Development E E N E E E N E
>5,000 ft*
Parking Lots E E® E E® g® E E E
Streets,
Highways, & E E® E E® E® E E E
Freeways
Retail Gasoline N N E N N E E E
Outlets

E = expected to be of concern
N = not expected to be of concern

7.12-7

)
@

®

)
®)

Expected pollutant if landscaping exists on-site, otherwise not expected.
Expected pollutant if the project includes uncovered parking areas, otherwise

not expected.

Expected pollutant if land use involves food or animal waste products, otherwise

not expected.

Bacterial indicators are routinely detected in pavement runoff.

Expected if outdoor storage or metal roofs, otherwise not expected.

May 24, 2010



EXHIBIT 7.1l, MODEL WATER QUALITY MANAGEMENT PLAN (WQMP)

7.112-8

Orange County

Table 7.11-3 Summary of the 2006 and 2010 303(d) Listed Water Bodies and Associated Pollutants of Concern for

Pollutant
w2 %) @ (%) 0
255 | o z | 5 2 < |3-2] & |8
o= O < © T 3] N =0 .= ° Qe
582 | E = E S |£os5| & |£¢8
ss2| = | 2| 3 e = 18| &2 [°8
Region Water Body Qg z o O = o
ol o |o|o|2|o|lojo|lo|o]|l b |2|lo|o|l2|lo]|b|D
— J |lalalalala)lala)l o J |laja|lajla|lalpa 4
©| o Jlo|o|low|olo| o] © | © © [olwow|o]lw|o] ©|o
ol 494 |]o|d]lo|d|lo|ga] o | 4 o |dlolag]lolga]l oo
©O| o |o|lo|S|o|lo|o]| ©| o © |lolo|lo]lo|o]l ol|o
N | N ||| | ||| NN N [ [Q] N [q] (N
Anaheim Bay X | X X | X X X X [ X
Bolsa Chica Channel X | X
Buck Gully Creek X X
Huntington Beach State X X | x
Park
g Huntington Harbor X | x |Ix| x X[ x| x| x X | x
8 Los Trancos Creek (Crystal X X
&)Cts Cove Creek)
o Newport Bay, Lower X X[ X X[ X X X X | X
oy
o
% | Newport Bay, Upper x| x Ix|x|x|x]|x]x x | x| x| x
g (Ecological Reserve)
San Diego Creek, Reach 1 | X X X X | X[ X]X]| X
San Diego Creek, Reach 2 X
Seal Beach X X X | X
Silverado Creek X X X X
May 24, 2010



EXHIBIT 7.1l, MODEL WATER QUALITY MANAGEMENT PLAN (WQMP)

Table 7.1I-3 Summary of the 2006 and 20101 303(d) Listed Water Bodies and Associated Pollutants of Concern for Orange County

(Continued)

Pollutant
~ n %)
c £ 1] - 0 > 0
S50 ] c 3 2 < 2= o = = 2
=D [ 9] S o 7 =9 = 2 2
°C c = (= = =l —— = o
Region Water Bod ST H = = 3 = = 87 = = O =
gl y o] < g Z a = n O — @]
o|lolo|elo|e|la|e|la|2|lo|2|lo|2|l2|2]|2|o
J|lalo|laltalalalal o — — — ol o |3 o) o
© |olJo|olw|lo|low|o] © o © o © |o] © |o] © | ©
o |ld]lo|ldlo|d|lo|ga] © ‘—| o ‘—| o |ldg]lo|d]l of =
O |o]l]o|o|lo|lo|lo|o] © o o o o |lolo|o]l ©| o
N ([Nl N[ ] N I3V ~ I3V N |([d]l N | ] &
Aliso Creek (Mouth) X | X
Aliso Creek (20 Miles) X | X X 1| X X X
Dana Point Harbor X X X
Pacific Ocean Shoreline, Aliso Beach HSA X
° Pacific Ocean Shoreline, Dana Point HSA X
_i'; Pacific Ocean Shoreline, Laguna Beach HSAs X
[a)
= Pacific Ocean Shoreline, Lower San Juan HSA X X
g Pacific Ocean Shoreline, San Clemente HA at San X X
c Clemente City Beach, North Beach
o
> Pacific Ocean Shoreline, Other San Clemente and X
2 San Joaquin Hills HAs
Pacific Ocean Shoreline, San Mateo Canyon HAs X
Prima Deshecha Creek X X | X X X
San Juan Creek X X X X | X X
Segunda Deshecha Creek X 1| X X X | X

12010 303(d) list information will be updated upon approval of the final 303(d) list

7.112-9 May 24, 2010




EXHIBIT 7.1l, MODEL WATER QUALITY MANAGEMENT PLAN (WQMP)

Table 7.1I-4 Summary of the Status of TMDLs for Waterbodies in Regions 8 and 9
Pollutant
~
Redi W Bod © 2 g » & ) >c
egion ater Body :G__J, % 2, § _E g _§ g
c o2 9] = = o8
BT E = = 8 5%
Sa = o =@
Newport Bay. Lower Implementation Technical Implementation Technical Implementation
P 4 Phase TMDLs Phase TMDLs Phase
©
[ . . . . .
< . Implementation Technical Implementation Technical Implementation
e Newport Bay, Upper (Ecological Reserve) Phase TMDLs Phase TMDLs Phase
C
8 Technical
® . Technical Implementation TMDLs and Implementation
5 San Diego Creek, Reach 1 TMDLs Phase Implementation Phase
2 Phase
i
. Technical Implementation Implementation
San Diego Creek, Reach 2 TMDLs Phase Phase
Aliso Creek (20 Miles) Pacific Ocean Implementation
S, Shoreline, Laguna Beach HSAs Phase
w .
a Dana Point Harbor Pacific Ocean Shoreline Implementation
c Phase or In
@ HSAs
n Progress
(@]
5 Pacific Ocean Shoreline, San Clemente HA In Progress
k=) -
& San Juan Creek (mouth) Implementation
Phase
7.12-10 May 24, 2010




TECHNICAL GUIDANCE DOCUMENT

Figure 6.2
Design Capture Storm Depth for Orange County (85th percentile, 24 hour Isopluvials)

Click Here for Higher Resolution Figure

Submittal to Santa Ana Regional Water Quality Control Board 6-26 May 24, 2010



Appendix B. Hydrology Study



Hydrology Technical Study
Tentative Tract 17423

City of Costa Mesa, Orange County, CA

Prepared for

City of Costa Mesa

77 Fair Drive

Costa Mesa, CA 92626
Contact: Mrs. Minoo Ashabi

Prepared by

RBF Consulting
14725 Alton Parkway
Irvine, CA 92618

Contact
Rebecca Kinney, RCE 58797
Jeff Langdon, RCE 42429

June 13, 2011
RBF JN 10-108158



Tentative Tract 17423
Hydrology Technical Study

Table of Contents

INTRODUGCTION ...ttt sttt e s seeneebenresnenr e 1
0 A o 11510 Y7 =% Tot o {00 o SR 1
1.2 Definition of Level of SignifiCanCe.........ccccoiiiiiiiiiiiiece e 1
2 R o To o I @ 1 £o] I O ] (=1 - SR 1
EXISTING CONDITION ...ooiiieieietce ettt sttt ne s s nnenens 4
2.1 EXISHNG LANA USE ....ueciiiiieie ettt sttt sttt et saesteenaenne s 4
2.2 HYAIOIOGY ettt 4
2.2.1  Watershed DeSCHIPLION ......c.oii et 4
2.2.2  ANalysiS and RESUILS .......ccviiiieie e 6
P T o (o100 [ o] - 4SRRI 6
PROPOSED CONDITIONS ......ootititiieieeie ettt sttt se e snesnennas 8
3.1 PropoSed Land USE ......ccciiiiiiieiee e siee s sieeie ettt e s e s ae s ae e te e s taesneesneesnae e ennnenneens 8
KT o 1Yo 10 (o]0 VOSSPSR 8
3.2.1  Watershed DeSCIIPIION .....ccoiviriiieieieieesieste e 8
3.2.2  ANalysis and RESUILS ........ooiiiiiiiee e 10
KT B (o100 [ o] - 14U 10
IIMIPACTS Lttt b bbb e bbb bbb et e st ettt sttt 11
N B 1 - V1 o o = SRR 11
A o Y | (0] (o0 | SR 11
O T o [T o o] T o< OSSPSR 12
PROPOSED MITIGATION ...ttt et 13
TS N 0 - [ T o = SR 13
STV o 1Yo 1701 (o]0 |V 2SS 13
5.3 FIOOUPIAIN 1.t 13
REFERENGCES. ...ttt sttt neane et ee 14
Tables
Table 2-1: Existing Condition Hydrology SUMMAIY ..........cccovviiiieiisieie e 6
Table 2-2: Existing Condition 2-Year AnalysiS SUMMAIY.......cccccoooiriiierineeiene e, 6
Table 3-1: Proposed Land USE SUMMAIY .........cciiveiiieiieiieiieeieesieeseesieesseeseeseessseesseesseessesssesssnnas 8
Table 3-2: Proposed Hydrology Analysis SUMMAIY ........ccccceiiiieriese s 10
Table 3-2: Proposed Condition 2-Year Analysis SUMMArY ........ccccceveieriianrnenieie e 10
Table 4-1: Comparison of Drainage Area IMPactS..........cccvviiieeieeien s 11
Table 4-2: Comparison HYArology .........cccoveiiiicieie e 11
Table 4-3: 2-year Comparison HYdrology ... 11
June 2011 RBF Consulting



Tentative Tract 17423
Hydrology Technical Study

Exhibits

Exhibit 1: Regional VICINIty IMED ......ooovoiiiiiie ettt e 2
EXNibit 2: LOCal VICINILY IMaP......cciiiiiieiiic ettt te e teenneenne e 3
Exhibit 3: EXisting Hydrology Map ........cccoiiiiiiiiiiii s 5
EXNIDit 4: FEMA FIRM MaP ...ttt sttt ene st nnenes 7
Exhibit 5: Proposed Condition Hydrology Map.........cccccieiieiiiiieeie e 9
Appendices

Appendix A: Existing Condition 10-, 25- and 100-year Analysis

Appendix B: Proposed Condition 10-, 25-, and 100-year Analysis

Appendix C: 2-year Analysis for Existing and Proposed

June 2011 RBF Consulting



Tentative Tract 17423
Hydrology Technical Study

1 INTRODUCTION

This study addresses the hydrologic impacts associated with the proposed development of
Tentative Tract 17423 (project), located in the City of Costa Mesa, California. The City of Costa
Mesa is located in the County of Orange; refer to Exhibit 1: Regional Vicinity Map. The project
site is at 2626 Harbor Boulevard at the corner for Harbor Boulevard and Merrimac Way; refer to
Exhibit 2: Local Vicinity Map.

The project consists of the construction of thirty-three (33) residential lots, one (1) private street,
and seven (7) open space lots on approximately 3.71-acres.

This report is a technical engineering study/evaluation to be used solely to support the
environmental document for the project on issues related to drainage, and surface hydrology. The
level of analysis prepared is compatible with the level of planning information available.

All assessments and technical analysis in this report are in compliance with the local drainage
policies and requirements for the City of Costa Mesa, Orange County, and the California
Environmental Quality Act (CEQA) of 1970, as amended. The hydrology analysis has been
prepared at a preliminary engineering level based upon the details of the available information for
an environmental document.

1.1 History/Background

The project site is located in a highly urbanized coastal plain of Orange County. The site is south
of the Santa Ana River, and is located within the Santa Ana Delhi Watershed which s tributary to
the Upper Newport Bay.

1.2 Definition of Level of Significance

The purpose of this technical evaluation is to determine the impact of the proposed residential
development on hydrology, and floodplains within the study area. Should the analysis determine
that the proposed project significantly impacts the drainage patterns, hydrology, or floodplains,
appropriate mitigation will be identified to minimize the project impacts to less than significant
levels.

1.2.1 Flood Control Criteria

Federal, state, and local drainage laws and regulations govern the evaluation of impacts to surface
water drainage. For this evaluation, impacts to surface water drainage would be considered
significant if the project alters the drainage patterns of the site, resulting in substantial erosion,
siltation, or increased run-off that would result in increased flooding in downstream facilities.
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2 EXISTING CONDITION

This section is divided into three sub-sections: 1) existing land use; 2) hydrology; and 3)
floodplains. Each sub-section describes different aspects of the existing condition of the project
site.

2.1 Existing Land Use

The project site was formerly a Lincoln Mercury car dealership. Two vacant structures associated
with the previous auto dealership are located on the project site. The site is comprised entirely of
impervious surfaces primarily associated with the former dealership’s parking lot. The project site
is largely void of vegetation with the exception of a few ornamental trees along the Harbor
Boulevard frontage and along the project site’s western boundary.

Commercial uses (car dealerships) and a two-story multi-family housing development are located
along the project site’s northern boundary. Car ports and associated parking from these uses
immediately abut the project. East of the project site is a three-story multi-family residential use.
The development and associated surface parking, including carports, immediately abut the
project.

Merrimac Way borders the project site to the immediate south. Beyond Merrimac Way is an auto
dealership with associated mechanics facilities and surface parking. Multi-family residential uses
with associated surface parking are also located to the south beyond Merrimac Way. Harbor
Boulevard bounds the project site to the west. Beyond Harbor Boulevard is a multi-family
residential development as well as Local Business (C1) uses.

For the existing hydrology condition analysis, the project site was considered commercial land
use with a percent impervious of 90%.

2.2  Hydrology

This sub-section describes the existing condition technical analysis. The sub-section is broken
into two parts: Watershed Description and Analysis and Results.

2.2.1 Watershed Description

The existing watershed is broken up into two sub-watersheds: the area draining to Harbor
Boulevard and the area draining to Merrimac Way, refer to Exhibit 3: Existing Conditions
Hydrology Map. The runoff tributary to Harbor Boulevard (Watershed B) sheet flows from the
parking lot to a driveway which outlets the flow onto Harbor Boulevard which eventually makes
its way northeastword to FO3 (Paularino Channel) which is eventually tributary to the Santa Ana
Delhi Channel.

The runoff tributary to Merrimac sheet flows into a ribbon gutter, which eventually discharges to
Merrimac Way through a driveway. The flow then continues eastward on Merrimac Way until it
enters a catch basin which is tributary to an existing 4.5’Hx8’W RCB. The RCB is eventually
tributary to EO3 upstream of Pinecreek Drive.

June 2010 RBF Consulting






Tentative Tract 17423
Hydrology Technical Study

2.2.2 Analysis and Results

For this study, the existing site was delineated based on the topography. The areas were
calculated and a rational method hydrology analysis was completed in accordance with Orange
County Hydrology Manual Requirements. See Table 2-1 for Existing Condition Results.

Table 2-1: Existing Condition Hydrology Summary

Total 10-Year Total 25-Year Total 100-Year
Flow Rate Flow Rate Flow Rate Exiting
Sub- Area Exiting the Site  Exiting the Site the Site
Watershed | Node (acres) (cfs) (cfs) (cfs)
A 6 2.67 6.12 7.37 9.53
B 21 1.01 2.78 3.48 4.46

For the water quality Hydrologic Conditions of Concern Analysis, a 2-year storm was analyzed
for runoff flowrate, volume and time of concentration for the overall site.

Table 2-2: Existing Condition 2-Year Analysis Summary
Flowrate (cfs) Volume (Acre-feet) Time of Concentration
(Minutes)
4.82 0.45 11.72

2.3 Floodplains

The published Flood Insurance Rate Maps (FIRMs) for the project site are included on
Community Panel No. 06059C0266J. Refer to Exhibit 4: FEMA FIRM Map, for a location of
mapped floodplains. The project is located within the FEMA Zone X (Other Flood Areas)
designation. FEMA Flood Zone X (Other Flood Areas) designated areas are outside of the 0.2%
annual chance floodplain. FEMA Flood Zone X is a moderate to low risk flooding area where
flood insurance is available to property owners but not required.
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3 PROPOSED CONDITIONS

This section describes the proposed condition technical analysis. The section is broken into three
sub-sections: 1) proposed land use; 2) hydrology; and 3) floodplains. Each sub-section describes
different aspects of the proposed condition.

3.1 Proposed Land Use

For the proposed condition, the project site was considered one land use: 8-10 dwelling units per
acres. The percent impervious for each land use was per the County of Los Orange Hydrology
Manual; refer to Exhibit 5: Proposed Conditions Hydrology Map and Table 3-1: Proposed Land
Use Summary.

Table 3-1: Proposed Land Use Summary

Total Area
Sub- %
Watershed | Node | (ac) | Impervious
C 50 3.6 60%

3.2 Hydrology

This sub-section is divided into two parts: 1) Watershed Description and 2) Analysis and Results.

3.2.1 Watershed Description

The proposed watershed is one Sub-watershed that is tributary to a new proposed storm drain
pipe that will connect the new onsite storm drain directly to the existing 4.5’Hx8"W box under
Merrimac Way (existing discharge point of Existing Condition Watershed A). The watershed
tributary to the existing 4.5’Hx8W box has increased slightly due to the combination of the
existing Watershed A and B in the proposed condition (Watershed C). However, the percent
impervious has been reduced from 90% to 60%.

The onsite storm drain consists of gutters, catch basins and storm drain to capture the
development flow and direct it to the new storm drain extension in Merrimac Way.
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3.2.2 Analysis and Results

A proposed conditions hydrology analysis was completed for the 10-, 25-, and 100-year storms
for comparison against existing conditions. The proposed condition hydrology was calculated
using the Orange County Rational Method Hydrology; refer to Table 3-2: Proposed Hydrology
Analysis Summary.

Table 3-2: Proposed Hydrology Analysis Summary

Total 10-year Total 25-year | Total 100-year
Sub- Area Flow Rate Flow Rate Flowrate
Watershed Node (acres) (cfs) (cfs) (cfs)
C 50 3.60 8.16 9.83 12.68

For the water quality Hydrologic Conditions of Concern Analysis, a 2-year storm was analyzed
for runoff flowrate, volume and time of concentration for the overall site.

Table 3-1: Proposed Condition 2-Year Analysis Summary
Flowrate (cfs) | Volume (Acre-feet) Time of Concentration
(Minutes)

4.34 0.27 12.53

3.3 Floodplains

Since the project area is in a Zone X floodplain, which is not a special flood hazard area, no
changes to the floodplain will occur as part of the proposed project.
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4 IMPACTS

This section describes the proposed condition impact to the watershed. The section is broken into
four sub-sections: 1) drainage; 2) hydrology: and 3) floodplains. Each sub-section describes the
different impacts caused by the proposed condition.

4.1 Drainage

The proposed project would alter drainage patterns due to on-site grading; refer to Table 4-1:
Comparison of Drainage Area Impacts.

Table 4-1: Comparison of Drainage Area Impacts

Sub- Existing Conditions Proposed Conditions Comparison
Watershed Area % Area % A Area A
(ac) Impervious (ac) Impervious (ac) %lmpervious
A/C 2.67 90 3.68 60 1.07 -30%
B 1.01 90 0 0 -1.07

4.2 Hydrology

The results of the impact analysis show that the change in drainage patterns onsite have caused a
minor increase in flow to the proposed storm drain in Merrimac. However, overall the flow from
the site is decreased to the Paularino Channel. Table 4-2: Comparison of Hydrology shows the
results.

Table 4-2: Comparison Hydrology

Sub- 10-Year Storm 25-Year Storm 100-Year Storm
Watershed | Existing | Proposed | A Existing | Proposed | A Existing | Proposed | A
Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate | Flowrate
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
A/C 6.12 8.16 +2.04 7.37 9.83 +2.46 9.53 12.68 +3.15
B 2.78 0 -2.78 3.48 0 -3.46 4.46 -4.46
Total 8.90 8.16 -0.74 10.85 9.83 -1.0 13.99 12.68 -1.31

The results of the 2-year impact analysis show decreases in flowrate and volume, with an increase
in Time of Concentration. The proposed land use would bring the hydrology of the 3.68 acres
closer to a natural condition due to the increase in pervious area. The impacts of this change on
the Santa Ana Delhi will be negligible as the project only represents 0.033% (3.68/11,071 acres)
of the watershed.

Table 4-3: 2-year Comparison Hydrology

Parameter Existing Proposed A
Flowrate (cfs) 4.82 4.34 -0.48
Volume (acre-feet) 0.45 0.27 -.0.18
Time of Concentration (min) 11.72 12.53 +0.81
June 2010 RBF Consulting
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4.3 Floodplains

There are no mapped special flood hazard areas on-site; therefore, there is no impact.
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5 PROPOSED MITIGATION

This section describes the mitigation measures required to prevent the proposed project impacts
to the watershed. The section is broken into four sub-sections: 1) drainage; 2) hydrology; and 3)
floodplains.

5.1 Drainage

Mitigation measures for drainage are listed below:
o Prepare a detailed hydrology study to accurately identify project impacts.
e A new storm drain between the project site and the existing 4.5’H x8W RCB shall be
analyzed, designed and constructed.
e All storm drain facilities shall be designed for 25-year storm event protection.

Completion of these drainage mitigation measures would reduce impacts to a less than significant
level.

5.2 Hydrology

Refer to mitigation measures outlines in Section 5.1. Completion of these mitigation measures
would reduce flooding impacts to less than significant level.

5.3 Floodplain

No mitigation is required.

June 2010 RBF Consulting
13



Tentative Tract 17423
Hydrology Technical Study

6 REFERENCES

Orange County Department of Public Works. Orange County Hydrology Manual. October 1986.

County of Orange. Hydrology Report Santa Ana-Delhi Channel - Facility FO1Entire Draiange
System. January 1996.

June 2010 RBF Consulting
14



Tentative Tract 17423
Hydrology Technical Study

APPENDIX A: EXISTING CONDITION 10-, 25- AND 100-YEAR ANALYSIS
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APPENDIX B: PROPOSED CONDITION 10-, 25-, AND 100-YEAR ANALYSIS
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APPENDIX C: 2-YEAR ANALYSIS FOR EXISTING AND PROPOSED
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For More Information

Orange County Stormwater Program

California Environmental Protection Agency

www.calepa.ca.gov

¢ Air Resources Board
www.arb.ca.gov

* Department of Pesticide Regulation
www.cdpr.ca.gov

¢ Department of Toxic Substances Control
www.dtsc.ca.gov

¢ Integrated Waste Management Board
www.ciwmb.ca.gov

¢ Office of Environmental Health Hazard
Assessment
www.oehha.ca.gov

¢ State Water Resources Control Board
www.waterboards.ca.gov

Earth 911 - Community-Specific Environmental
Information 1-800-cleanup or visit www.1800cleanup.
org
Health Care Agency’s Ocean and Bay Water Closure
and Posting Hotline

(714) 433-6400 or visit www.ocbeachinfo.com

Integrated Waste Management Dept. of Orange
County (714) 834-6752 or visit www.oclandfills.com for
information on household hazardous waste collection
centers, recycling centers and solid waste collection

O.C. Agriculture Commissioner
(714) 447-7100 or visit www.ocagcomm.com

Stormwater Best Management Practice Handbook
Visit www.cabmphandbooks.com

UC Master Gardener Hotline
(714) 708-1646 or visit www.uccemg.com

The Orange County Stormwater Program has created

and moderates an electronic mailing list to facilitate
communications, take questions and exchange ideas among
its users about issues and topics related to stormwater and
urban runoff and the implementation of program elements.
To join the list, please send an email to
ocstormwaterinto-join@list.ocwatersheds.com

AlisoViejo. . . . .. ... (949) 425-2535
Anaheim Public Works Operations . . . . . . . . (714) 765-6860
Brea Engineering. . . . . . ... ... ... .. (714) 990-7666
Buena Park Public Works . . . . . ... ... .. (714) 562-3655
Costa Mesa Public Services. . . . .. .. ... .. (714) 754-5323
Cypress PublicWorks. . . . .. ... ... .... (714) 229-6740
Dana Point Public Works. . . . . ... ... ... (949) 248-3584
Fountain Valley Public Works . . . . . ... ... (714) 593-4441
Fullerton Engineering Dept.. . . . . .. ... .. (714) 738-6853
Garden Grove PublicWorks . . . . . . ... ... (714) 741-5956
Huntington Beach Public Works . . . . ... .. (714) 536-5431
Irvine PublicWorks. . . . . ... ... ... ... (949) 724-6315
La Habra Public Services. . . . . . ... ... .. (562) 905-9792
La Palma Public Works. . . . . ... ....... (714) 690-3310
Laguna Beach Water Quality. . . . . .. ... .. (949) 497-0378
Laguna Hills Public Services. . . . . .. .. ... (949) 707-2650
Laguna Niguel Public Works . . . . . ... ... (949) 362-4337
Laguna Woods Public Works. . . . .. ... ... (949) 639-0500
Lake Forest PublicWorks . . . . ... ... ... (949) 461-3480
Los Alamitos Community Dev.. . . . . . ... .. (562) 431-3538
Mission Viejo Public Works . . . . ... ... .. (949) 470-3056
Newport Beach, Code & Water

Quality Enforcement. . . . . .. ... ... ... (949) 644-3215
Orange Public Works. . . . .. ... ... ... .. (714) 532-6480
Placentia PublicWorks. . . . . ... ... .... (714) 993-8245
Rancho Santa Margarita . . . . . ... ... ... (949) 635-1800
San Clemente Environmental Programs . . . . . (949) 361-6143
San Juan Capistrano Engineering . . . . . . . . . (949) 234-4413
Santa Ana PublicWorks . . . . . .. ... ... (714) 647-3380
Seal Beach Engineering . . . . . . .. .. ... (562) 431-2527 x317
Stanton Public Works. . . . . . . ... .. ... (714) 3799222 x204
Tustin Public Works/Engineering. . . . . . . . . (714) 578-3150
Villa Park Engineering . . . . . . ... ... ... (714) 998-1500
Westminster Public Works/Engineering . . . . (714) 898-3311 x446
Yorba Linda Engineering . . . . ... .. .. .. (714) 961-7138
Orange County Stormwater Program . . . . . . . (877) 897-7455

Orange County 24-Hour

Water Pollution Problem Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

On-line Water Pollution Problem Reporting Form

www.ocwatersheds.com

Printed on Recycled Paper




Appendix D. BMP References





























